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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject molded product having both transparency and 
crystallinity, excellent in biodegradability, and useful as a medical material, an optical material, etc., by 
molding an aliphatic polyester composition comprising a specific aliphatic polyester and a transparent 
filler and simultaneously or subsequently thermally treating the molded product. 

SOLUTION: This method for producing an aliphatic polyester molded product comprises molding (A) an 
aliphatic polyester composition comprising (A1) an aliphatic polyester (e.g. polylactic acid, polybutylene 
succinate or a copolymer having a polylactic acid block and a polybutylene succinate block) having a 
property non producing a crystal on the fall of temperature from the melting point to the glass 
transition temperature at a rate of 10°C/min and (A2) a transparent filler comprising an aliphatic 
carboxylic acid amide, an aliphatic carboxylic acid salt, an aliphatic alcohol or an aliphatic carboxylic 
acid ester, and simultaneously or subsequently thermally treating the molded product. The components 
A1 and A2 in the component A are preferably added in amounts of 100 pts.wt. and (0.1-10) pts.wt., 
respectively. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Aliphatic series polyester and aliphatic series carboxylic amide which have the property which 
does not generate a crystal when the temperature is lowered the rate for 1 0-degree-C/from the melting point 
to glass transition temperature, The aliphatic series polyester constituent containing a kind of transparence 
[ at least ] nucleating additive chosen from the compound group which has the melting point of 40-300 
degrees C which consists of aliphatic series carboxylate, fatty alcohol, and aliphatic series carboxylate is 
fabricated. The manufacture approach of the aliphatic series polyester Plastic solid which has 
simultaneously the transparency and the crystallinity which are characterized by heat-treating after the time 
of shaping, or shaping. 

[Claim 2] The manufacture approach of the aliphatic-series polyester Plastic solid which has 
simultaneously the transparency and the crystallinity which are characterized by to fabricate the aliphatic 
series polyester constituent containing a kind of transparence [ at least ] nucleating additive chosen from the 
compound group which has the melting point of 40-300 degrees C which consists of the aliphatic series 
polyester which has the property which generates a crystal when the temperature is lowered the rate for 1 0- 
degree-C/from the melting point to glass transition temperature, aliphatic series carboxylic amide, aliphatic 
series carboxylate, fatty alcohol, and aliphatic series carboxylate. 

[Claim 3] The manufacture approach of the aliphatic series polyester Plastic solid which the presentation 
ratio of aliphatic series polyester and a transparence nucleating additive in an aliphatic series polyester 
constituent indicated to the aliphatic series polyester 1 00 weight section to claim 1 which are the 
transparence nucleating additive 0.1-10 weight sections. 

[Claim 4] The manufacture approach of the aliphatic series polyester Plastic solid which the presentation 
ratio of aliphatic series polyester and a transparence nucleating additive in an aliphatic series polyester 
constituent indicated to the aliphatic series polyester 1 00 weight section to claim 2 which are the 
transparence nucleating additive 0.1-10 weight sections. 

[Claim 5] The manufacture approach of the aliphatic series polyester Plastic solid indicated to claim 3 
whose aliphatic series polyester is polylactic acid, and whose transparence nucleating additive is aliphatic 
series carboxylic amide. 

[Claim 6] The manufacture approach of the aliphatic series polyester Plastic solid indicated to claim 5 which 
was chosen from the group which aliphatic series carboxylic amide becomes from an ethylene VISCA 
pudding acid amide, an ethylene screw lauric-acid amide, ethylene screw oleic amide, m-xylylene screw 
octadecanamide, and m-xylylene screw- 12 -hydroxy octadecanamide, and which is a kind at least. 
[Claim 7] The manufacture approach of the aliphatic series polyester Plastic solid indicated to claim 3 
whose aliphatic series polyester is the copolymer which has a polylactic acid block and a polybutylene 
succinate block. 

[Claim 8] A transparence nucleating additive A palmitic-acid amide, octadecanamide, an erucic-acid amide, 
A ** Henin acid amide, a ricinoleic-acid amide, hydroxy octadecanamide, An N-oleyl palmitic-acid amide, 
N-stearyl erucic-acid amide, An ethylene VISCA pudding acid amide, an ethylene screw lauric-acid amide, 
ethylene screw oleic amide, m-xylylene screw octadecanamide, m-xylylene screw- 1 2-hydroxy 
octadecanamide, A sodium stearate, a stearin acid potassium, zinc stearate, montanoic acid calcium, 
ethylene glycol distearate, and stearyl alcohol - since - the manufacture approach of the aliphatic series 
polyester Plastic solid indicated to claim 7 which was chosen from the becoming group, and which is a kind 
at least. 

[Claim 9] The manufacture approach of the aliphatic series polyester Plastic solid indicated to claim 4 
whose aliphatic series polyester is polybutylene succinate. 
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[Claim 10] A transparence nucleating additive A palmitic-acid amide, octadecanamide, an erucic-acid 
amide, A ** Henin acid amide, a ricinoleic-acid amide, hydroxy octadecanamide, An N-oleyl palmitic-acid 
amide, N-stearyl erucic-acid amide, An ethylene VISCA pudding acid amide, an ethylene screw lauric-acid 
amide, ethylene screw oleic amide, m-xylylene screw octadecanamide, m-xylylene screw- 12-hydroxy 
octadecanamide, A sodium stearate, a stearin acid potassium, zinc stearate, montanoic acid calcium, 
ethylene glycol distearate, and stearyl alcohol — since — the manufacture approach of the aliphatic series 
polyester Plastic solid indicated to claim, 9 which was chosen from the becoming group, and which is a kind 
at least. 

[Claim 1 1] The manufacture approach of the aliphatic series polyester Plastic solid indicated they to be 
[ claims 1, 3, and 5 thru/or any of 8 ]. [ to which the heat treatment approach is characterized by being filled 
up in the metal mold kept warm in the temperature requirement from the crystallization initiation 
temperature of this aliphatic series polyester constituent to crystallization termination temperature once 
fusing an aliphatic series polyester constituent, and making it crystallize ] 

[Claim 12] The manufacture approach of the aliphatic series polyester Plastic solid indicated they to be 
[ claims 1,3, and 5 thru/or any of 8 ] after the heat treatment approach carried out cooling solidification of 
the melt of an aliphatic series polyester constituent within metal mold and acquired the amorphous Plastic 
solid. [ which is characterized by crystallizing the Plastic solid in the temperature requirement from the glass 
transition temperature of this constituent to the melting point ] 

[Claim 13] The aliphatic series polyester Plastic solid acquired by the manufacture approach indicated they 
to be [ any / claim 1 thru/or / of 12 ]. 

[Claim 14] The aliphatic series polyester Plastic solid of claim 13 with which the Hayes value of 1mm 
thickness has 30% or less of transparency, and the crystallinity whose degree of crystallinity is 10% or 
more. 

[Claim 15] The aliphatic series polyester Plastic solid containing a kind of transparence [ at least ] 
nucleating additive chosen from the compound group which has the melting point of 40-300 degrees C 
which consists of aliphatic series polyester, aliphatic series carboxylic amide, fatty alcohol, and aliphatic 
series carboxylate which has transparency and crystallinity simultaneously. 

[Claim 16] The aliphatic series polyester Plastic solid which the presentation ratio of aliphatic series 
polyester and a transparence nucleating additive indicated to the aliphatic series polyester 100 weight 
section to claim 15 which are the transparence nucleating additive 0.1-10 weight sections. 
[Claim 1 7] The aliphatic series polyester Plastic solid whose aliphatic series polyester is polylactic acid and 
which was indicated to claim 16. 

[Claim 18] The aliphatic series polyester Plastic solid indicated to claim 16 whose aliphatic series polyester 
is the copolymer and/or polybutylene succinate which have a polylactic acid block and a polybutylene 
succinate block. 

[Claim 19] The Plastic solid indicated to claim 17 whose transparence nucleating additive is aliphatic series 
carboxylic amide. 

[Claim 20] The Plastic solid indicated at least to claim 19 which is a kind of compound chosen from the 
group which aliphatic series carboxylic amide becomes from an ethylene VISCA pudding acid amide, an 
ethyne screw lauric-acid amide, ethylene screw oleic amide, m-xylylene screw TEARIN acid amide, and an 
m-xylylene screw- 12-hydroxy stearin acid ad. 

[Claim 21] A transparence nucleating additive A palmitic-acid amide, octadecanamide, an erucic-acid 
amide, A behenic acid amide, a ricinoleic-acid amide, hydroxy octadecanamide, An N-oleyl palmitic-acid 
amide, N-stearyl erucic-acid amide, An ECHIRE VISCA pudding acid amide, an ethylene screw lauric-acid 
amide, ethylene screw oleic amide, m-xylylene screw- 12-hydroxy octadecanamide, a sodium stearate, The 
Plastic solid indicated at least to claim 1 8 which is a kind of compound chosen from the group which 
consists of a stearin acid potassium, zinc stearate, montanoic acid calcium, ethylene glycol distearate, and 
stearyl alcohol. 

[Claim 22] The Plastic solid which transparency indicated to claim 15 whose degree of crystallinity it is an 
IZU value or 30% or less in that of 1mm thickness, and is 10% or more thru/or any of 21 . 
[Claim 23] A palmitic-acid amide, octadecanamide, an erucic-acid amide, a behenic acid amide, A 
ricinoleic-acid amide, hydroxy octadecanamide, an N-oleyl palmitic-acid amide, N-stearyl erucic-acid 
amide, an ECHIRE VISCA pudding acid amide, an ethylene screw lauric-acid amide, Ethylene screw oleic 
amide, m-xylylene screw- 12-hydroxy octadecanamide, How to use at least a kind of compound chosen from 
the group which consists of a sodium stearate, a stearin acid potassium, zinc stearate, montanoic acid 
calcium, ethylene glycol distearate, and stearyl alcohol as a transparence nucleating additive for aliphatic 
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series polyester. 

[Claim 24] How to use it as a transparence nucleating additive for aliphatic series polyester which has the 
property which does not generate a crystal when a kind of compound chosen from the group which consists 
of an ethylene VISCA pudding acid amide, an ethylene screw lauric-acid amide, ethylene screw oleic amide, 
m-xylylene screw octadecanamide, and m-xylylene screw- 12-hydroxy octadecanamide is lowered the rate 
for 10-degree-C/from the melting point to glass transition temperature at least. 

[Claim 25] How to use at least a kind of compound chosen from the group which consists of an ethylene 
VISCA pudding acid amide, an ethylene screw lauric-acid amide, ethylene screw oleic amide, m-xylylene 
screw octadecanamide, and m-xylylene 4 screw- 12-hydroxy octadecanamide as a transparence nucleating 
additive for polylactic acid. 

[Claim 26] A palmitic-acid amide, octadecanamide, an erucic-acid amide, a behenic acid amide, A 
ricinoleic-acid amide, hydroxy octadecanamide, an N-oleyl palmitic-acid amide, N-stearyl erucic-acid 
amide, an ECHIRE VISCA pudding acid amide, an ethylene screw lauric-acid amide, Ethylene screw oleic 
amide, m-xylylene screw- 12-hydroxy octadecanamide, A sodium stearate, a stearin acid potassium, zinc 
stearate, At least a kind of compound chosen from the group which consists of montanoic acid calcium, 
ethylene glycol distearate, and stearyl alcohol How to use it as a transparence nucleating additive for 
aliphatic series polyester which has the property which generates a crystal when the temperature is lowered 
the rate for 10-degree-C/from the melting point to glass transition temperature. 
[Claim 27] A palmitic-acid amide, octadecanamide, an erucic-acid amide, a behenic acid amide, A 
ricinoleic-acid amide, hydroxy octadecanamide, an N-oleyl palmitic-acid amide, N-stearyl erucic-acid 
amide, an ECHIRE VISCA pudding acid amide, an ethylene screw lauric-acid amide, Ethylene screw oleic 
amide, m-xylylene screw- 12-hydroxy octadecanamide, A sodium stearate, a stearin acid potassium, zinc 
stearate, At least a kind of compound chosen from the group which consists of montanoic acid calcium, 
ethylene glycol distearate, and stearyl alcohol How to use it as the copolymer which has a polylactic acid 
block and a polybutylene succinate block, and/or a transparence nucleating additive for polybutylene 
succinate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention contains the transparence nucleating additive which was chosen from 
the compound group which has the melting point of 40-300 degrees C which consists of aliphatic series 
polyester, ****** carboxylic amide, aliphatic series carboxylate, fatty alcohol, and aliphatic series 
carboxylate and which is a kind at least, and relates to the Plastic solid manufactured by that cause by the 
approach of manufacturing the Plastic solid which has transparency and crystallinity simulataneously, and 
the list. 
[0002] 

[Description of the Prior Art] Even if recently and general-purpose plastics carry out laying-under-the- 
ground processing since the amount of dust is increased and also it is hardly decomposed under natural 
environment in case they are discarded after use, the scene was spoiled by the plastics remained and 
abandoned in the earth semipermanently, and the problem of the living environment of a marine organism 
being destroyed has arisen by it. On the other hand, the aliphatic series polyester guided from a polyhydroxy 
carboxylic acid like polylactic acid as a polymer which has resolvability by thermoplasticity, and aliphatic 
series polyhydric alcohol like polybutylene succinate and an aliphatic series multiple-valued carboxylic acid 
has been developed. These polymers are decomposed within one year 1 00% from several months in the 
body of an animal. Moreover, when placed all over soil or seawater, under the damp environment, 
decomposition is begun in several weeks and it will disappear from about one year in several years, and 
since the decomposition product has the property of becoming a lactic acid and a carbon dioxide harmless to 
the body, and water, it is capturing the spotlight as an alternative of a medical-application ingredient or 
general-purpose resin further. 

[0003] On the other hand, the need of transparent plastic film is also expanding increase and its application 
by leaps and bounds in recent years with fast progress of the ED in fields, such as electronics, 
mechatoronics, optoelectronics, laser (optical communication, CD, CD-ROM, CD-R, LD and DVD, a 
magneto-optic recording, etc. are included.), liquid crystal, optics, office automation (OA), and a factory 
automation. As an example of the application, the application of the film for exaggerated head projectors, 
the film for platemaking, a tracing flln^ a food wrapping film, the film for agriculture, etc. is mentioned, for 
example. As an example of a highly efficient application, transparent conductive films (for example, screen 
touch panel for a computer input etc.), a heat ray reflective film, the film for liquid crystal displays, the 
polarization film for liquid crystal displays, PCB (printed circuit base), etc. are mentioned, for example. 
[0004] Conventionally, although flexible (flexibility) low hard films, such as glass, an acrylic 
(polymethylmethacrylate, PMMA), and a polycarbonate (PC), have been used for these applications, it is in 
the inclination for the alternative with the bright film excellent in flexibility, shaping ease, thermal 
resistance, etc. to be needed, also in these applications recently. It is possible to accept a part of such 
alternative need with a polyethylene tele FUTA rate (PET) film. However, for example, by PET, it may 
become a problem at an application as which resolvability is required. It is expected that the meaning which 
the bright film which has simulataneously transparency / thermal resistance (crystallinity) / resolvability 
achieves in the technical field of a bright film from such a background is large. 

[0005] By the way, the Plastic solid of aliphatic series polyester, such as a copolymer of polylactic acid and 
the lactic acid which are resolvability and a thermoplastic polymer, other aliphatic series hydroxycarboxylic 
acid, and/or an aliphatic series polyhydric alcohol and an aliphatic series multiple-valued carboxylic acid 
For example, mold goods, such as Vo ** RU which has a three-dimension-configuration, the film and sheet 
which are not extended [ which has a two-dimensional configuration ], and (the filament and yarn) which 
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are not extended [ which has an one dimension-configuration ] Usually, it is amorphism nature immediately 
after shaping, and since the crystal of the wavelength of light used as the cause scattered about in light and 
the magnitude more than comparable hardly exists, it is transparent. However, although this transparent 
Plastic solid is amorphism nature therefore, it is usually inferior to thermal resistance. For example, although 
the amorphous polylactic acid container was excellent in transparency, its thermal resistance was low, 
boiling water or a microwave oven could not be used, but the application was limited. For this reason, in 
order to raise thermal resistance, it is filled up in the metal mold held near crystallization temperature at the 
time of fabrication, or heat-treats [ heat-treat / the mold goods of amorphism nature / after shaping / 
(annealing) ]. If degree of crystallinity is raised, the crystal (for example, spherulite) of the wavelength of 
light which usually becomes the cause scattered about in light, and the magnitude more than comparable 
will grow quickly, will make a crystal grow to the magnitude more than the wavelength of the light, and will 
be opaque [ a Plastic solid ]. 

[0006] Thus, in having been based on the Prior art, it was difficult like the antinomy to give transparency 
and crystallinity at coincidence to the Plastic solid of aliphatic series polyester, such as a copolymer of 
polylactic acid, a lactic acid, other aliphatic series hydroxycarboxylic acid, and/or an aliphatic series 
polyhydric alcohol and an aliphatic series multiple-valued carboxylic acid. Moreover, although it is 
crystallinity immediately after shaping and being excelled in thermal resistance, since the crystal of the 
wavelength of light used as the cause scattered about in light and the magnitude more than comparable 
exists, it is [ in / aliphatic series polyester ] usually opaque [ crystalline aliphatic series polyester, such as 
polybutylene succinate, ]. The technique which gives transparency to the Plastic solid of such crystalline 
opaque aliphatic series polyester is not known until now. That is, in having been based on the Prior art, it 
was difficult for the Plastic solid of aliphatic series polyester to give transparency and crystallinity to 
coincidence, and the actual condition was that there is nothing that has transparency and crystallinity 
(thermal resistance) simulataneously in the Plastic solid of aliphatic series polyester further. 
[0007] On the other hand, by adding a transparence nucleating additive (rarefaction crystalline-nucleus 
agent) in the technical field about general-purpose resin, growth of a spherulite is controlled and the 
technique which gives transparency at coincidence to a Plastic solid is known. It is supposed that there are 
an operation which controls the excessive growth in "magnitude" about a crystal, an increase operation in a 
"number", a promotion operation in a "crystallization rate", etc. a transparence nucleating additive. The 
technique which adds a sorbitol derivative to polypropylene resin and gives transparency to a polypropylene 
resin Plastic solid as the example, for example, the approach of adding the aromatic polyester impalpable 
powder which makes a terephthalic acid and resorcinol the main configuration units, in order to promote the 
crystallization rate of polyethylene terephthalate, etc. can be mentioned, however, the technical field about 
aliphatic series polyester — if it is, the technique which controls excessive growth in "magnitude", is 
increased in a "number" about a crystal by the transparence nucleating additive, and is promoted in a 
"crystallization rate", as a result gives transparency and crystallinity at coincidence to a Plastic solid is not 
known. 

[0008] The mechanism of the transparency manifestation by the transparence nucleating additive in a 
[operation mechanism of transparence nucleating additive] crystalline polymer Plastic solid is not 
necessarily in **. Moreover, this invention is not restrained by a specific mechanism or a specific 
assumption. To add a transparence nucleating additive and attain the rarefaction of a crystalline polymer 
Plastic solid, it is usually necessary to s$t up appropriately the conditions (for example, crystallization 
temperature, crystallization time amount, etc.) of crystal growth. For example, the mechanism of the 
transparency manifestation by the transparence nucleating additive in a crystalline polymer Plastic solid can 
also be explained with the following models. 

[0009] ** Since there are few crystalline nuclei from which the guide peg of crystal growth serves as a loan 
as compared with the place gold which added the transparence nucleating additive when a resin Plastic solid 
is crystallized without adding the model transparence nucleating additive of the crystalline polymer Plastic 
solid which does not add a transparence nucleating additive, a small number of spherulite will generate 
relatively, and the magnitude of each spherulite will become big overwhelmingly relatively as a result. That 
is, about per unit volume, even if it is the same degree of crystallinity as compared with the case where a 
transparence nucleating additive is added, a big crystal carries out a small number of generation relatively, 
and in order to scatter about the light in order that the crystal of the wavelength of the light and the 
magnitude more than comparable may generate, and not to make it go straight on, the crystalline polymer 
Plastic solid which does not add a transparence nucleating additive will be opaque as a result. 
[0010] ** Since the guide peg whose transparence nucleating additive is crystal growth serves as a 
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crystalline nucleus used as starting when the model transparence nucleating additive of the crystalline 
polymer Plastic solid which added the transparence nucleating additive is added and a resin Plastic solid is 
crystallized, as compared with the case where a transparence nucleating additive is not added, the crystal of 
an overwhelming majority can generatetfelatively and magnitude of each crystal can be relatively made into 
a small thing overwhelmingly as a result. That is, since it is made to go straight on, without scattering about 
the light in order that a small crystal may carry out overwhelming-majority generation relatively and the 
crystal of magnitude quite smaller than the wavelength of the light may generate as a result about per unit 
volume, even if it is the same degree of crystallinity as compared with the case where a transparence 
nucleating additive is not added, the crystalline polymer Plastic solid which added the transparence 
nucleating additive can be made transparent. 

[001 1] the technical field which adds an additive in [additive of aliphatic series polyester] aliphatic series 
polyester — if it is, the following techniques are known, for example. 

[0012] The technique which gives blocking resistance or slipping nature to the softened ** let is indicated 
by adding the bis-amide (example; ethylene screw octadecanamide) of a higher fatty acid and the metal salt 
(example; calcium stearate) 0.001 of a higher fatty acid - the 0.05 weight sections in the pellet 100 weight 
section which becomes JP,6-299054,A from the thermoplastic polymer constituent which uses the 
copolymer of polylactic acid or a lactic acid, and hydroxycarboxylic acid as a principal component. There is 
a critical-like meaning at the point of numerical limitation called the 0.001 - 0.05 weight section making the 
optimal blocking resistance or slipping nature discover here. That is, if the 0.05 weight sections are 
exceeded, a slip of pellets will be produced and a moldability will fall remarkably. This invention and this 
invention are contrasted by the following two points. 

(1) This invention adds an additive (lubricant or blocking-proof agent) on a pellet, and is made to adhere to 
it on the surface of a pellet, this invention carries out melting mixing of the additive (transparence nucleating 
additive) at homogeneity at a polymer gpmponent to being demonstrated when the pellet at the time of 
shaping fuses that effectiveness from a solid state, and that effectiveness is demonstrated, when crystallizing 
after [ which carries out solidification crystallization from a melting condition ] solidifying at the time. 

(2) This invention carries out large quantity (usually 1%) addition of the additive (transparence nucleating 
additive) relatively at a polymer component to this invention carrying out small quantity (below the 0.05 
weight sections) addition of the additive (lubricant or blocking-proof agent) relatively at a pellet. 

(3) It is the approach this invention acquires a crystalline Plastic solid to this invention being the approach of 
acquiring the Plastic solid of amorphism nature. 

[0013] The shaping approach of the biodegradability lactic-acid system polymer characterized by carrying 
out melting kneading of the 0.051 - 1.0 weight section, and carrying out injection molding of the mixture of 
a fatty acid, a fatty-acid amide, or a fatty acid and a fatty-acid amide to the thermoplastic polymer 
constituent 1 00 weight section which uses the copolymer of polylactic acid or a lactic acid, and 
hydroxycarboxylic acid as a principal component is indicated by JP,8-27363,A. The thermoplastic polymer 
constituent which uses the copolymer of polylactic acid or a lactic acid, and hydroxycarboxylic acid as a 
principal component not necessarily needs a release agent with a not sufficient mold-release characteristic 
by the case. In injection molding which manufactures many Plastic solids by one-time shaping especially, 
especially in order not to reduce productivity, a mold-release characteristic poses a problem. However, the 
general release agent had the problem of reducing the transparency and reinforcement of a Plastic solid. This 
invention is a technique which solves such a problem by giving the outstanding mold-release characteristic, 
maintaining the transparency and reinforcement in amorphous state to a Plastic solid by carrying out 
specified quantity combination and carrying out injection molding of a fatty acid and/or the fatty-acid amide 
to the thermoplastic polymer constituent which uses the copolymer of polylactic acid or a lactic acid, and 
hydroxycarboxylic acid as a principal component after melting kneading. This invention and this invention 
are contrasted by the following two points. 

(1) It is an indispensable component to crystallize this invention on condition that predetermined after the 
time of shaping or shaping to it being an indispensable component not to crystallize this invention after 
shaping in the case of the polylactic acid of amorphism nature. 

(2) This invention of this invention is effective also in the method of fabricating not only injection molding 
but the others to being effective in injection molding which manufactures many Plastic solids by one-time 
shaping especially. 

[0014] 80 - 95 % of the weight of L-lactic-acid system polymers whose L-lactic acid ratio is 75% or more at 
the Europe patent public presentation official report No. 683207, The mixture 100 weight section of 5 - 20 
% of the weight of plasticizers chosen from the group which consists of polyhydric-alcohol ester and 
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hydroxy multiple-valued carboxylate, Si02 is contained 90% or more, and it crystallizes by heat-treating the 
L-lactic acid system polymer constituent which consists of the blocking-proof agent 0.1 of 7-50nm of mean 
diameters - the 5 weight sections, and lubricant 0. 1 - 2 weight sections at 40-65 degrees C, and postforming 
is carried out and the technique of manufacturing a Plastic solid is indicated. It is one with a low (example: 
polylactic acid, about 58 degrees C) glass transition point, and as a pellet, when it was going to supply the 
forming cycle from the hopper, the L-labtic acid polymer whose L-lactic acid ratio is 75% or more was the 
hopper lower part etc., and the front faces of the softened pellet welded it mutually with heat and a pressure, 
and it had the problem of becoming a lump at the shape of a cluster. When such ** let that carried out 
thermal melting arrival was supplied to the forming cycle as it was, there was a problem of inviting 
deterioration of the quality (the ease of fabrication, transparency, reinforcement, flexibility, an appearance, 
smooth nature, etc.) of a Plastic solid. This invention is a technique which solves such a problem by giving 
blocking resistance and slipping nature to ** let, giving thermal resistance and considering as the pellet 
which cannot carry out surface weld easily by heat-treating this pellet and crystallizing, further, when an L- 
lactic acid ratio carries out little addition mixing and pelletizes a specific compound to the L-lactic acid 
polymer which is 75% or more. This invention and this invention are contrasted in respect of the following. 

(1) As opposed to being demonstrated, when this invention adds an additive (lubricant or blocking-proof 
agent) on a pellet, and is made to adhere to it on the surface of a pellet, it heat-treats further and the pellet at 
the time of shaping fuses that effectiveness from a solid state This invention carries out melting mixing of 
the additive (transparence nucleating additive) at homogeneity at a polymer component, and the 
effectiveness is demonstrated, when crystallizing after [ which carries out solidification crystallization from 
a melting condition ] solidifying at the time. 

(2) It is an indispensable component to crystallize this invention on condition that predetermined after the 
time of shaping or shaping to it being an indispensable component to heat-treat this invention before shaping 
in the case of the L-lactic acid polymer of amorphism nature. 

(3) In order that this invention may give blocking resistance, in this invention, a blocking-proof agent is not 
an indispensable component to a blockiihg-proof agent (example: Si02) being an indispensable component. 
[0015] Like ****, it was difficult by having been based on the Prior art to give transparency and 
crystallinity at coincidence to the Plastic solid of aliphatic series polyester, such as a copolymer of polylactic 
acid, a lactic acid, other aliphatic series hydroxycarboxylic acid, and/or an aliphatic series polyhydric 
alcohol and an aliphatic series multiple-valued KARUPON acid, like the antinomy. 

[0016] That this invention persons make the Plastic solid of aliphatic series polyester discover transparency 
and crystallinity to coincidence hit that it was a very significant solution technical problem on an idea. Such 
grasp of the whereabouts in question by this invention persons has not been conventionally recognized at all 
for some of these contractors, this invention persons actually from such a viewpoint in aliphatic series 
polyester, such as a copolymer of polylactic acid, a lactic acid, other aliphatic series hydroxycarboxylic acid, 
and/or an aliphatic series polyhydric alcohol and an aliphatic series multiple-valued carboxylic acid, as a 
transparence nucleating additive Although injection molding was tried using the sorbitol derivative which is 
a transparence nucleating additive for polypropylene resin, the nucleating additive of the Lynn system, talc, 
the diameter (1- dozens of nm) silica of an ultrafine particle, a calcium lactate or sodium benzoate, etc. 
Coincidence was not able to be made to give transparency and crystallinity to these aliphatic series polyester 
only by these. Thus, even if it used the transparence nucleating additive of well-known official business the 
time of shaping, or before and after shaping in forming technique, such as general injection molding, blow 
molding, and compression molding, about aliphatic series polyester, such as a copolymer of polylactic acid, 
a lactic acid, other aliphatic series hydroxycarboxylic acid, and/or an aliphatic series polyhydric alcohol and 
an aliphatic series multiple-valued carboxylic acid, it was difficult to carry out the coincidence manifestation 
of transparency and the crystallinity (thermal resistance). 
[0017] 

[The technical problem which is going to solve a technical problem] This invention makes it a technical 
problem to acquire the Plastic solid of aliphatic series polyester including the polylactic acid which has 
transparency and crystallinity (thermal resistance) in coincidence. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as a result of inquiring 
wholeheartedly, by adding a certain specific compound in aliphatic series polyester, and crystallizing a 
Plastic solid after the time of shaping, or shaping, this invention persons look at that the Plastic solid which 
has transparency and crystallinity (thermal resistance) simulataneously is acquired, it is in them, and they 
came to complete the beginning and this invention. This invention is specified according to the matter 
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indicated to the following [1] - [27], 

[0019] [1] Aliphatic series polyester and aliphatic series carboxylic amide which have the property which 
does not generate a crystal when the temperature is lowered the rate for 1 0-degree-C/from the melting point 
to glass transition temperature, The aliphatic series polyester constituent containing a kind of transparence 
[ at least ] nucleating additive chosen from the compound group which has the melting point of 40-300 
degrees C which consists of aliphatic series carboxylate, fatty alcohol, and aliphatic series carboxylate is 
fabricated. The manufacture approach the aliphatic series polyester Plastic solid which has 
simulataneously the transparency and trie crystallinity which are characterized by heat-treating after the time 
of shaping, or shaping. 

[0020] [2] The manufacture approach of the aliphatic-series polyester Plastic solid which has 
simulataneously the transparency and the crystallinity which are characterized by to fabricate the aliphatic- 
series polyester constituent containing a kind of transparence [ at least ] nucleating additive chosen from the 
compound group which has the melting point of 40-300 degrees C which consists of the aliphatic series 
polyester which has the property which generates a crystal when the temperature is lowered the rate for 10- 
degree-C/from the melting point to glass transition temperature, aliphatic series carboxylic amide, aliphatic 
series carboxylate, fatty alcohol, and aliphatic series carboxylate. 

[0021] [3] The manufacture approach of the aliphatic series polyester Plastic solid which the presentation 
ratio of aliphatic series polyester and a transparence nucleating additive in an aliphatic series polyester 
constituent indicated to the aliphatic series polyester 100 weight section to [1] which is the transparence 
nucleating additive 0.1-10 weight sections. 

[0022] [4] The manufacture approach of the aliphatic series polyester Plastic solid which the presentation 
ratio of aliphatic series polyester and a transparence nucleating additive in an aliphatic series polyester 
constituent indicated to the aliphatic series polyester 100 weight section to [2] which is the transparence 
nucleating additive 0.1-10 weight sections. 

[0023] [5] The manufacture approach of the aliphatic series polyester Plastic solid indicated to [3] whose 
aliphatic series polyester is polylactic acid, and whose a transparence nucleating additive is aliphatic series 
carboxylic amide. 

[0024] [6] The manufacture approach oi the aliphatic series polyester Plastic solid indicated to [5] which 
was chosen from the group which aliphatic series carboxylic amide becomes from an ethylene VISCA 
pudding acid amide, an ethylene screw lauric-acid amide, ethylene screw oleic amide, m-xylylene screw 
octadecanamide, and m-xylylene screw- 12-hydroxy octadecanamide, and which is a kind at least. 
[0025] [7] The manufacture approach of the aliphatic series polyester Plastic solid indicated to [3] whose 
aliphatic series polyester is the copolymer which has a polylactic acid block and a polybutylene succinate 
block. 

[0026] A transparence nucleating additive [8] A palmitic-acid amide, octadecanamide, an erucic-acid amide, 
A ** Henin acid amide, a ricinoleic-acid amide, hydroxy octadecanamide, An N-oleyl palmitic-acid amide, 
N-stearyl erucic-acid amide, An ethylene VISCA pudding acid amide, an ethylene screw lauric-acid amide, 
ethylene screw oleic amide, m-xylylene screw octadecanamide, m-xylylene screw- 1 2-hydroxy 
octadecanamide, a sodium stearate, a stearin acid potassium, zinc stearate, montanoic acid calcium, ethylene 
glycol distearate, and stearyl alcohol — since — the manufacture approach of the aliphatic series polyester 
Plastic solid indicated to [7] which was chosen from the becoming group, and which is a kind at least. 
[0027] [9] The manufacture approach of the aliphatic series polyester Plastic solid indicated to [4] whose 
aliphatic series polyester is polybutylene succinate. 

[0028] A transparence nucleating additive [10] A palmitic-acid amide, octadecanamide, An erucic-acid 
amide, a ** Henin acid amide, a ricinoleic-acid amide, hydroxy octadecanamide, An N-oleyl palmitic-acid 
amide, N-stearyl erucic-acid amide, An ethylene VISCA pudding acid amide, an ethylene screw lauric-acid 
amide, ethylene screw oleic amide, m-xylylene screw octadecanamide, m-xylylene screw- 12-hydroxy 
octadecanamide, a sodium stearate, a stearin acid potassium, zinc stearate, montanoic acid calcium, ethylene 
glycol distearate, and stearyl alcohol — since — the manufacture approach of the aliphatic series polyester 
Plastic solid indicated to [9] which was chosen from the becoming group, and which is a kind at least. 
[0029] [11] The manufacture approach of the aliphatic series polyester Plastic solid indicated they to be 
[ any of [1], [3], [5], or [8] to which the heat treatment approach is characterized by being filled up in the 
metal mold kept warm in the temperature requirement from the crystallization initiation temperature of this 
aliphatic series polyester constituent to crystallization termination temperature once fusing an aliphatic 
series polyester constituent, and making it crystallize ]. 

[0030] [12] The manufacture approach of the aliphatic series polyester Plastic solid indicated they to be 
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[ any of [1], [3], [5], or [8] which are characterized by crystallizing the Plastic solid in the temperature 
requirement from the glass transition temperature of this constituent to the melting point ] after the heat 
treatment approach carried out cooling solidification of the melt of an aliphatic series polyester constituent 
within metal mold and acquired the amorphous Plastic solid. 

[0031] [13] The aliphatic series polyester Plastic solid acquired by the manufacture approach indicated they 
to be [ any of [1] thru/or [12] ]. 

[0032] [14] [13] aliphatic series polyester Plastic solids with which the Hayes value of 1mm thickness has 
30% or less of transparency, and the crystallinity whose degree of crystallinity is 10% or more. 
[0033] [1 5] The aliphatic series polyester Plastic solid containing a kind of transparence [ at least ] 
nucleating additive chosen from the compound group which has the melting point of 40-300 degrees C 
which consists of aliphatic series polyester, aliphatic series carboxylic amide, fatty alcohol, and aliphatic 
series carboxylate which has transparency and crystallinity simulataneously. 

[0034] [16] The aliphatic series polyester Plastic solid which the presentation ratio of aliphatic series 
polyester and a transparence nucleating additive indicated to the aliphatic series polyester 100 weight 
section to [15] which is the transparence nucleating additive 0.1-10 weight sections. 

[0035] [17] The aliphatic series polyester Plastic solid whose aliphatic series polyester is polylactic acid and 
which was indicated to [16]. 

[0036] [18] The aliphatic series polyester Plastic solid indicated to [16] whose aliphatic series polyester is 
the copolymer and/or polybutylene succinate which have a polylactic acid block and a polybutylene 
succinate block. 

[0037] [19] The Plastic solid indicated to [17] whose a transparence nucleating additive is aliphatic series 
carboxylic amide. 

[0038] [20] The Plastic solid indicated at least to [19] which is a kind of compound chosen from the group 
which aliphatic series carboxylic amide becomes from an ethylene VISCA pudding acid amide, an ethyne 
screw lauric-acid amide, ethylene screw oleic amide, m-xylylene screw TEARIN acid amide, and an m- 
xylylene screw- 12-hydroxy stearin acid ad. 

[0039] A transparence nucleating additive [21] A palmitic-acid amide, octadecanamide, An erucic-acid 
amide, a behenic acid amide, a ricinoleic-acid amide, hydroxy octadecanamide, An N-oleyl palmitic-acid 
amide, N-stearyl erucic-acid amide, AncECHIRE VISCA pudding acid amide, an ethylene screw lauric-acid 
amide, ethylene screw oleic amide, m-xylylene screw- 12-hydroxy octadecanamide, a sodium stearate, The 
Plastic solid indicated at least to [18] which is a kind of compound chosen from the group which consists of 
a stearin acid potassium, zinc stearate, montanoic acid calcium, ethylene glycol distearate, and stearyl 
alcohol. 

[0040] [22] The Plastic solid indicated to any of [15] thru/or [21] whose transparency is an IZU value or 
30% or less in that of 1mm thickness and, whose degree of crystallinity is 10% or more. 
[0041] [23] A palmitic-acid amide, octadecanamide, an erucic-acid amide, A behenic acid amide, a 
ricinoleic-acid amide, hydroxy octadecanamide, An N-oleyl palmitic-acid amide, N-stearyl erucic-acid 
amide, An ECHIRE VISCA pudding acid amide, an ethylene screw lauric-acid amide, ethylene screw oleic 
amide, m-xylylene screw- 12-hydroxy octadecanamide, a sodium stearate, How to use at least a kind of 
compound chosen from the group which consists of a stearin acid potassium, zinc stearate, montanoic acid 
calcium, ethylene glycol distearate, and stearyl alcohol as a transparence nucleating additive for aliphatic 
series polyester. 

[0042] [24] How to use it as a transparence nucleating additive for aliphatic series polyester which has the 
property which does not generate a crystal when a kind of compound chosen from the group which consists 
of an ethylene VISCA pudding acid amide, an ethylene screw lauric-acid amide, ethylene screw oleic amide, 
m-xylylene screw octadecanamide, and m-xylylene screw- 12-hydroxy octadecanamide is lowered the rate 
for 1 0-degree-C/from the melting point to glass transition temperature at least. 

[0043] [25] How to use at least a kind of compound chosen from the group which consists of an ethylene 
VISCA pudding acid amide, an ethylene screw lauric-acid amide, ethylene screw oleic amide, m-xylylene 
screw octadecanamide, and m-xylylene screw- 12-hydroxy octadecanamide as a transparence nucleating 
additive for polylactic acid. 

[0044] [26] A palmitic-acid amide, octadecanamide, an erucic-acid amide, A behenic acid amide, a 
ricinoleic-acid amide, hydroxy octadecanamide, An N-oleyl palmitic-acid amide, N-stearyl erucic-acid 
amide, An ECHIRE VISCA pudding acid amide, an ethylene screw lauric-acid amide, ethylene screw oleic 
amide, m-xylylene screw- 12-hydroxy octadecanamide, a sodium stearate, A stearin acid potassium, zinc 
stearate, montanoic acid calcium, How to use it as a transparence nucleating additive for aliphatic series 
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polyester which has the property which generates a crystal when a kind of compound chosen from the group 
which consists of ethylene glycol distearate and stearyl alcohol is lowered the rate for 1 0-degree-C/from the 
melting point to glass transition temperature at least. 

[0045] [27] A palmitic-acid amide, octadecanamide, an erucic-acid amide, A behenic acid amide, a 
ricinoleic-acid amide, hydroxy octadecanamide, An N-oleyl palmitic-acid amide, N-stearyl erucic-acid 
amide, An ECHIRE VISCA pudding acid amide, an ethylene screw lauric-acid amide, ethylene screw oleic 
amide, m-xylylene screw- 12-hydroxy octadecanamide, a sodium stearate, A stearin acid potassium, zinc 
stearate, montanoic acid calcium, How to use at least a kind of compound chosen from the group which 
consists of ethylene glycol distearate and stearyl alcohol as the copolymer which has a polylactic acid block 
and a polybutylene succinate block, anchor a transparence nucleating additive for polybutylene succinate. 
[0046] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
In [aliphatic series polyester] this invention aliphatic series polyester the homopolymer (for example, 
polylactic acid and polyglycolic acid — ) of aliphatic series hydroxycarboxylic acid copolymers (for example, 
the copolymer of a lactic acid and a glycolic acid — ), such as the Pori caproic acid Homopolymers of 
aliphatic series polyhydric alcohol and an aliphatic series multiple-valued carboxylic acid, such as a 
copolymer of a lactic acid and a caproic acid And a copolymer (For example, polybutylene succinate, a 
polyethylene horse mackerel peat, etc.) for example, the copolymer of butanediol, a succinic acid, and an 
adipic acid — The copolymer of ethylene glycol and butanediol, and a succinic acid etc., The copolymers 
(for example, block copolymer of polylactic acid and polybutylene succinate) which consist of aliphatic 
series hydroxycarboxylic acid, aliphatic series polyhydric alcohol, and an aliphatic series multiple- valued 
carboxylic acid, and those mixture are included. Moreover, in the case of mixture, a compatibilizer may be 
contained. When aliphatic series polyester is a copolymer, which formats, such as a random copolymer, a 
shift copolymer, a block copolymer, and a graft copolymer, are sufficient as the format of the array of a 
copolymer. Furthermore, the bridge could be constructed at least over the part by cross linking agents, such 
as polysaccharide, such as multiple-valued isocyanates, such as xylylene diisocyanate, 2, and 4-tolylene 
diisocyanate, a cellulose and an acetyl cellulose, and ethyl cellulose, these have at least a very good part in 
which structures, such as a line, annular, a letter of branching, stellate, and a three-dimensional network, and 
there is no limit in any way. 

[0047] In the aliphatic series polyester of this invention, the block copolymer of the block copolymer of 
polylactic acid especially Polly L-lactic acid, the Pori caproic acid especially a Polly epsilon-caproic acid, 
polylactic acid, and a Polly 6-hydroxy caproic acid especially the block copolymer of Polly L-lactic acid and 
a Polly 6-hydronalium KISHIKAPU opening N acid, polybutylene succinate, and polylactic acid and 
polybutylene succinate, especially the block copolymer of Polly L-lactic acid and polybutylene succinate are 
desirable. There is nothing. 

[0048] As an example of the aliphatic series hydroxycarboxylic acid which constitutes aliphatic series 
polyester in [aliphatic series hydroxycarboxylic acid] this invention, a glycolic acid, a lactic acid, 3-hydroxy 
****, 4-hydroxy ****, a 4-hydroxy valeric acid, 5-hydroxy ****** 5 a 6-hydroxy caproic acid, etc. are 
mentioned, for example. These may be one kind or two kinds or more of mixture. Moreover, when aliphatic 
series hydroxycarboxylic acid has asymmetrical carbon, you may be L bodies, D object, and its mixture, i.e., 
racemic modification. 

[0049] As an example of the aliphatic series multiple-valued carboxylic acid which constitutes aliphatic 
series polyester in [aliphatic series multiple-valued carboxylic-acid and its anhydride] this invention, the 
anhydrides, such as aliphatic series dicarboxylic acid, such as oxalic acid, a succinic acid, a malonic acid, a 
glutaric acid, an adipic acid, a pimelic acid, a suberic acid, an azelaic acid, a sebacic acid, undecane diacid, 
and dodecane diacid, etc. are mentioned, for example. These may be one kind or two kinds or more of 
mixture. 

[0050] As an example of the aliphatic series polyhydric alcohol which constitutes aliphatic series polyester 
in [aliphatic series polyhydric-alcohol] this invention, ethylene glycol, diethylene-glycol, triethylene glycol, 
propylene glycol, dipropylene glycol, 1,3 -butanediol, 1,4-butanediol, 3-methyl -1, 5-pentanediol, 1,6- 
hexanediol, 1, 9-nonane diol, neopentyl glycol, tetramethylene glycol, 1, and 4-cyclohexane dimethanol etc. 
is mentioned, for example. These may be one kind or two kinds or more of mixture. 
[0051] As an example of [polysaccharide] polysaccharide, for example A cellulose, a cellulose nitrate, 
Cellulose acetate, methyl cellulose, ethyl cellulose, celluloid, Viscose rayon, a regenerated cellulose, 
cellophane, cuprammonium rayon, cuprammonium rayon, Although these derivatives are mentioned, a 
KYUPURO fan, Bemberg, a hemicellulose, starch, an amylopectin, a dextrin, a dextran, glycogen, pectin, a 
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chitin, chitosan, gum arabic, Cyamoposis Gum, locust bean gum, acacia gum, etc. Especially an acetyl 
cellulose and ethyl cellulose are used for a good target. These may be one kind or two kinds or more of 
mixture. 

[0052] If sufficient machine physical properties are substantially shown when molecular weight of the 
aliphatic series polyester used in [molecular weight of aliphatic series polyester] this invention is used as the 
Plastic solid of the application made into the purpose, for example, a packing material, a container, etc., 
especially the molecular weight will not be restricted. As molecular weight of aliphatic series polyester, 
10,000-5 million are desirable, generally, 30,000-3 million are more desirable as weight average molecular 
weight, 50,000-2 million are more desirable, 70,000-1 million are still more desirable, and 90,000-500,000 
are the most desirable. Generally, when weight average molecular weight is smaller than 1 0,000, it may not 
be enough, or when molecular weight is conversely larger than 5 million, handling may become difficult, or 
machine physical properties may become uneconomical. The weight average molecular weight and 
molecular weight distribution of aliphatic series polyester which are used in this invention are controllable 
to a desired thing in the manufacture approach by choosing suitably reaction conditions, such as extent of 
dehydration of the class of solvent, the class of catalyst and an amount, reaction temperature, reaction time, 
the **** approach of the solvent distilled with azeotropy, and the solvent of the system of reaction. 
[0053] Especially the manufacture approach of the polyester of [manufacture approach of aliphatic series 
polyester] this invention is not restricted. For example, the method of having consulted the approach 
currently indicated by JP,6-65360,A as an example of the manufacture approach of aliphatic series polyester 
of having a lactic acid in poly lactic acid and a structural unit as shown in the below-mentioned example 2 of 
manufacture is mentioned. That is, it is the direct dehydration condensation method which carries out 
dehydration condensation of hydroxycarboxylic acid other than a lactic acid and/or a lactic acid, or aliphatic 
series diol and aliphatic series dicarboxylic acid as it is under existence of an organic solvent and a catalyst. 
The method of having consulted the approach currently indicated by JP, 7- 173266, A, for example as other 
examples of reference of the manufacture approach of aliphatic series polyester of having a lactic acid in a 
structural unit as shown in the below-mentioned examples 3-6 of manufacture is mentioned. That is, it is the 
approach of carrying out the ester exchange reaction of the homopolymer of at least two kinds of aliphatic 
series polyester to a copolymerization list under existence of a polymerization catalyst. The approach that 
the approach currently indicated by U.S. Pat. No. 2,703,316 is shown in the below-mentioned example 1 of 
manufacture to which it referred as other examples of the manufacture approach of polylactic acid, for 
example is mentioned. That is, once dehydrating and using hydroxycarboxylic acid other than a lactic acid 
and/or a lactic acid as an annular dimer, it is the indirect polymerization method which carries out ring 
opening polymerization. $ . 

[0054] It is the compound which has association usually called amide association as aliphatic series 
carboxylic amide used by [aliphatic series carboxylic amide] this invention, and if it is the aliphatic series 
carboxylic amide whose melting point is 40-300 degrees C, it will not be restricted especially. As aliphatic 
series carboxylic amide in this invention approach, aliphatic series monocarboxylic acid amides, N- 
permutation aliphatic series monocarboxylic acid amides, aliphatic series screw carboxylic amide, N- 
permutation aliphatic-carboxylic-acid screw amides, and N-permutation ureas are mentioned. 
[0055] As an example of aliphatic series carboxylic amide, a lauric-acid amide, a palmitic-acid amide, Oleic 
amide, octadecanamide, an erucic-acid amide, a behenic acid amide, A ricinoleic-acid amide, an aliphatic 
series monocarboxylic acid amides;N-oleyl palmitic-acid amide like hydroxy octadecanamide, N-oleyl oleic 
amide, N-oleyl octadecanamide, N-stearyl oleic amide, N-stearyl octadecanamide, N-permutation aliphatic 
series monocarboxylic acid amides like N-stearyl erucic-acid amide, methylol octadecanamide, and a 
methylol behenic acid amide; Methylenebis octadecanamide, An ethylene screw lauric-acid amide, an 
ethylene VISCA pudding acid amide, ethylene screw oleic amide, Ethylene screw octadecanamide, an 
ethylene screw erucic-acid amide, an ethylene screw behenic acid amide, An ethylene screw isostearic acid 
amide, ethylene screw hydroxy octadecanamide, Butylene screw octadecanamide, hexa methylenebis oleic 
amide, passing — KISAMECHIREN screw octadecanamide — passing — a KISAMECHIREN screw behenic 
acid amide — It passes. KISAMECHIREN screw hydroxy octadecanamide, m-xylylene screw 
octadecanamide, The aliphatic series screw carboxylic amide like m-xylylene screw- 12-hydroxy 
octadecanamide; An N and N'-dioleoyl sebacic-acid amide, N and N'-dioleoyl adipic-acid amide, N, and N- 
distearyl adipic-acid amide, An N and N'-distearyl sebacic-acid amide, N, and N f -distearyl isophthalic acid 
amide, An N-permutation aliphatic-carboxylic-acid screw amidesiN-butyl-N'-stearyl urea like an N and N'- 
distearyl TEREFU evening RU acid amide, An N-propyl-N ! -stearyl urea, an N-stearyl-N'-stearyl urea, N- 
permutation ureas like an N-phenyl-N'-stearyl urea, a xylylene screw stearyl urea, a toluylene screw stearyl 
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urea, a hexa methylenebis stearyl urea, a diphenylmethane screw stearyl urea, and a diphenylmethane screw 
lauryl urea are mentioned. These may be one kind or two kinds or more of mixture. In the case of the 
copolymer and polybutylene succinate in which aliphatic series polyester has a polylactic acid block and a 
polybutylene succinate block Aliphatic series monocarboxylic acid amides and N-permutation aliphatic 
series monocarboxylic acid amides Aliphatic series screw carboxylic amide is used suitably. Especially A 
palmitic-acid amide, Octadecanamide, an erucic-acid amide, a behenic acid amide, a ricinoleic-acid amide, 
Hydroxy octadecanamide, an N-oleyl palmitic-acid amide, N-stearyl erucic-acid amide, an ethylene VISCA 
pudding acid amide, ethylene screw oleic amide, an ethylene screw lauric-acid amide, m-xylylene screw 
octadecanamide, and m-xylylene screw- 1 2-hydroxy octadecanamide are used suitably. Moreover, when 
aliphatic series polyester is polylactic acid, aliphatic series screw carboxylic amide is used suitably, and an 
ethylene VISCA pudding acid amide, ethylene screw oleic amide, an ethylene screw lauric-acid amide, m- 
xylylene screw octadecanamide, and m-xylylene screw- 1 2-hydroxy octadecanamide are used especially 
suitably. 

[0056] If the melting point is aliphatic series carboxylate which is 40 degrees C - 300 degrees C as aliphatic 
series carboxylate used as a transparence nucleating additive by [aliphatic series carboxylate] this invention, 
it will not be restricted especially. The aliphatic series carboxylate used by this invention includes the 
compound shown in the following general formula (1). 
[0057] 

[Formula 1] R-COOM(l) 

(R is the saturation or partial saturation of the carbon atomic numbers 1 0-40, a straight chain, or the 
hydrocarbon group of branching, and M is a lithium, sodium, a potassium, calcium, magnesium, aluminum, 
beryllium, barium, copper, nickel, lead, a thallium, zinc, and silver.) 

As an example of aliphatic series carboxylate, for example Lauric-acid sodium, A lauric-acid potassium, a 
lauric-acid hydrogen potassium, lauric-acid magnesium, Lauric-acid salts, such as lauric-acid calcium, 
lauric-acid zinc, and silver laurate; A myristic-acid lithium, Myristic-acid sodium, a myristic-acid hydrogen 
potassium, myristic-acid magnesium, Myristic-acid salts, such as myristic-acid cull SIMM, myristic-acid 
zinc, and myristic-acid silver; A palmitic-acid lithium, A palmitic-acid potassium, palmitic-acid magnesium, 
palmitic-acid calcium, Palmitic-acid zinc, palmitic-acid copper, palmitic-acid lead, a palmitic-acid thallium, 
Palmitate, such as palmitic-acid cobalt; Sodium oleate, An oleic acid potassium, magnesium oleate, oleic 
acid calcium, Zinc oleate, lead oleate, an oleic acid thallium, copper oleate, Oleate, such as oleic acid nickel; 
A sodium stearate, lithium stearate, Magnesium stearate, calcium stearate, barium stearate, Aluminum 
stearate, a stearin acid thallium, lead stearate, Stearates, such as stearin acid nickel and stearin acid 
beryllium; Isostearic acid sodium, An isostearic acid potassium, isostearic acid magnesium, isostearic acid 
calcium, Isostearic acid barium, isostearic acid aluminum, isostearic acid zinc, Isostearic acid salts, such as 
isostearic acid nickel; Behenic acid sodium, A behenic acid potassium, ** Henin acid magnesium, behenic 
acid calcium, Behenic acid salts, such as behenic acid barium, behenic acid aluminum, ** Henin acid zinc, 
and behenic acid nickel; Montanoic acid sodium, Montanoic acid salts, such as a montanoic acid potassium, 
montanoic acid magnesium, montanoic acid calcium, montanoic acid barium, montanoic acid aluminum, 
montanoic acid zinc, and montanoic acid nickel, etc. are mentioned. These may be one kind or two kinds or 
more of mixture. Especially in the case of the copolymer and polybutylene succinate in which aliphatic 
series polyester has a polylactic acid block and a polybutylene succinate block, the salts of stearin acid and 
the salts of a montanoic acid are used suitably, and a sodium stearate, a stearin acid potassium, zinc stearate, 
and montanoic acid calcium are used especially suitably. 

[0058] [Fatty alcohol] As fatty alcohol used as a transparence nucleating additive by this invention, the 
melting point is the aliphatic series monoalcohol and aliphatic series polyhydric alcohol which are 40 
degrees C - 300 degrees C, and it is the compound shown by the general formula (2). 
[0059] 

[Formula 2] X-R-OH (2) 

(The carbon atomic number of R is the saturation or partial saturation of 6-40, a straight chain, branching, or 
an annular hydrocarbon group, and X is a hydrogen atom or a hydroxyl group) 

As an example of fatty alcohol, aliphatic series monoalcohol, aliphatic series polyhydric alcohol, and cyclic 
alcohol are mentioned, for example. For example, aliphatic series polyhydric alcohol, such as aliphatic 
series monoalcohol; 1,6-hexanediol, such as pentadecyl alcohol, cetyl alcohol, heptadecyl alcohol, stearyl 
alcohol, nona decyl alcohol, EIKO sill alcohol, ceryl alcohol, and melissyl alcohol, 1, 7-heptane JIRU, 1, 8- 
octanediol, 1, 9-nonane diol, 1, and 10-peccan diol; cyclic alcohol, such as a cyclopentane -1, 2-diol, a 
cyclohexane -1, 2-diol, a cyclohexane -1, and 4-diol, is mentioned. These may be one kind or two kinds or 
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more of mixture. In the case of the copolymer and polybutylene succinate in which aliphatic series polyester 
has a polylactic acid block and a polybutylene succinate block, aliphatic series monoalcohol is used suitably 
and especially stearyl alcohol is used suitably. 

[0060] The melting point is aliphatic series carboxylate which is 40 degrees C - 300 degrees C, and the 
aliphatic series monocarboxylic acid ester expressed with the following general formula (3), the ethylene 
glycol monoester expressed with a general formula (4) and ethylene glycol diester, the glycerol monoester 
expressed with a general formula (5), glycerol diester, and glycerol triester are included by the aliphatic 
series carboxylate used as a transparence nucleating additive by [aliphatic series carboxylate] this invention. 
[0061] 

[Formula 3] R1-COOR2 (3) 
[0062] 

Mb4] CH 2 (CH 2 ) rii-OXi (4) 



CH 2 (CH 2 ) n 2 -OX, 



[0063] 

Hfc5] CH 2 (CH 2 ) n s -OX 3 \ (5) 



I 

CH 2 (CH 2 ) n 4 -OX 4 
I 

CH 2 (CH 2 ) n 6 -OX s 



(The carbon atomic number of Rl and R2 is the saturation or partial saturation of 10-40, a straight chain, or 
the hydrocarbon group of branching.) XI , X2, X3, X4, and X5 It is the saturation of a hydrogen atom or the 
carbon atomic numbers 2-40, partial saturation, a straight chain, or the acyl group of branching, and nl, n2, 
n3, n4, and n5 may be the same, or they may differ from each other, and are the integer of 0-4. XI X2 At 
least one is the saturation of the carbon atomic numbers 2-40, partial saturation, a straight chain, or the acyl 
group of branching, and at least one of X3, X4, and the X5 is the saturation of the carbon atomic numbers 1- 
40, partial saturation, a straight chain, or the acyl group of branching. 

As an example of aliphatic series carboxylate For example, lauric-acid cetyl ester, lauric-acid phenacyl 
ester, Myristic-acid cetyl ester, myristic-acid phenacyl ester, palmitic-acid isopropylidene ester, Palmitic- 
acid dodecyl ester, palmitic-acid tetra-dodecyl ester, Palmitic-acid pentadecyl ester, palmitic-acid octadecyl 
ester, Cetyl-palmitate ester, palmitic-acid phenyl ester, palmitic-acid phenacyl ester, Aliphatic series 
monocarboxylic acid ester, such as stearin acid cetyl ester and ** Henin acid ethyl ester; A mono-lauric-acid 
glycol, The monoester of ethylene glycol, such as a mono-palmitic-acid glycol and a monostearin acid 
glycol; A JIRAURIN acid glycol, The diester of ethylene glycol, such as a dipalmitate glycol and a distearic 
acid glycol; Mono-lauric-acid glycerol ester, Mono-myristic-acid glycerol ester, mono-palmitic-acid 
glycerol ester, The monoester of glycerols, such as monostearin acid glycerol ester; JIRAURIN acid 
glycerol ester, JIMIRISUCHIN acid glycerol ester, dipalmitate glycerol ester, The diester of glycerols, such 
as distearic acid glycerol ester; Trilaurin acid glycerol ester, The triester of glycerols, such as trimyristin 
acid glycerol ester, tripalmitin acid glycerol ester, tristearin acid glycerol ester, a PAL MITOJI olein, PAL 
MITOJI stearin, and oleodistearin, is mentioned. These may be one kind or two kinds or more of mixture. In 
the case of the copolymer and polybutylene succinate in which aliphatic series polyester has a polylactic 
acid block and a polybutylene succinate block, the diester of ethylene glycol is suitable, and especially 
ethylene glycol distearate is used suitably. 

[0064] the addition to [addition of transparence nucleating additive] aliphatic series carboxylic amide, 
aliphatic series carboxylate, fatty alcohol, and the aliphatic series polyester of aliphatic series carboxylate — 
the aliphatic series polyester 100 weight section — receiving — 0.1 - 10 weight section ~ it is — desirable — 
0.1-7 weight section — further - desirable — 0.3 - 5 weight section — it is 0.5 - 3 weight section most 
preferably. If the effectiveness as a transparence nucleating additive may become inadequate if smaller than 
the 0. 1 weight section, and it becomes large from 1 0 weight sections conversely, the effectiveness as further 
transparence nucleating additive may cause change of about [ no longer being obtained ], an appearance, or 
physical properties. 

[0065] In the Plastic solid manufactured by the manufacture approach of [inorganic additive] this invention, 
unless the transparency of a Plastic solid is spoiled, in order to improve many physical properties, such as 
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improvement in a crystallization rate, heat-resistant improvement, improvement in machine physical 
properties, and improvement in blocking resistance, an inorganic additive can also be added. As an example 
of an inorganic additive, although talc, a kaolinite, Si02, clay, etc. are mentioned, it is necessary to choose 
conditions (an addition, grain size) suitably, for example so that the transparency of a Plastic solid may not 
be spoiled. In order to hold the transparency of a Plastic solid, choosing a small grain size generally more 
substantially than the wavelength of the light is recommended. When it aims at physical-properties 
amelioration of blocking resistance, more specifically, it is used suitably, without the Si02 grade whose 
particle size is l-50nm spoiling transparency. When it aims at raising further the crystallization rate at the 
time of fabrication, such as crystallization within the metal mold at the time of shaping, and crystallization 
by generated heat treatment of a Plastic solid, in the manufacture approach of this invention, The crystalline 
inorganic substance which contains Si02 component 10% of the weight or more is desirable. Specifically 
Talc TM-30 (Fuji talc company make), kaolin JP-100 (the Tsuchiya kaolin company make), NN kaolin clay 
(the Tsuchiya kaolin company make), kaolinite ASP- 170 (Fuji talc company make), Kaolin UW (en gel hard 
company make), Talc RF (Fuji talc company make), etc. are mentioned. In this case, particle size is small, 
and what is distributed good is used suitably, without condensing, when melting kneading is carried out with 
resin. The addition of an inorganic additive has the desirable amount of extremely disadvantage trap extent 
in the transparency of a Plastic solid, and 1 or less % of the weight is most preferably suitable for it 5 or less 
% of the weight still more preferably 10 or less % of the weight more preferably [ 30 or less % of the 
weight / preferably / 20 or less % of the weight ] to the aliphatic series polyester 100 weight section. 
[0066] In the Plastic solid manufactured by the manufacture approach of [plasticizer] this invention, in order 
to gather a crystallization rate, a plasticizer can also be used together. As long as the plasticizer used for 
such a purpose has the function which gathers a crystallization rate, there may not be especially a limit, may 
be aromatic compounds, such as a phthalic-acid system compound, or may be aliphatic compounds, such as 
epoxy compound and an ester system compound. As a desirable example of a plasticizer, aliphatic 
compounds, such as acetyl tributyl citrate, di-isodecyl adipate, dibutyl sebacate, and a triacetin, are 
mentioned, for example. Its amount of extent which does not check the transparency of aliphatic series 
polyester extremely is desirable, and 1 or less % of the weight is preferably suitable [ 20 or less % of the 
weight ] for it 30 or less % of the weight, although the addition of a plasticizer changes with classes of 
additive 5 or less % of the weight still more preferably 10 or less % of the weight more preferably. Further, 
unless the transparency of a Plastic solid is spoiled, various elastomers (SBR, NBR, SBS mold block- 
copolymer thermoplastic elastomer of 3 yuan, etc.), an additive (a plasticizer, a pigment, a stabilizer, an 
antistatic agent, an ultraviolet ray absorbent, an antioxidant, a flame retarder, a release agent, lubricant, a 
color, antimicrobial agent), a filler, and pigments (a shock-proof core / shell mold particle, impact modifier, 
etc.) (metallic pigment, pearl pigment) can be suitably used for the Plastic solid manufactured by the 
manufacture approach of this invention according to the purpose or application. 
[0067] [Fabrication method] 

<Mixing, kneading, and kneading> Aliphatic series polyester and aliphatic series carboxylic amide which 
have the property which does not generate a crystal in this invention when the temperature is lowered the 
rate for 1 0-degree-C/from the melting point to glass transition temperature, A kind of transparence [ at 
least ] nucleating additive chosen from4he compound group which has the melting point of 40-300 degrees 
C which consists of aliphatic series carboxylate, fatty alcohol, and aliphatic series carboxylate Mixing and 
kneading, and the method of carrying out kneading and manufacturing an aliphatic series polyester 
constituent The approach of making it knead, mixing each raw material by the shape of a solid-state, and 
also carrying out melting of the polymer using an extruder etc. by the kneading technique of well-known 
official business, for example, a Henschel mixer, a ribbon blender, etc., is employable. 
[0068] <Shaping> Below, how to manufacture the Plastic solid which has simulataneously the transparency 
made into the purpose of this invention and crystallinity is explained. This invention is crystallizing the 
aliphatic series polyester resin constituent mentioned above after the time of shaping, or shaping, and is the 
approach of manufacturing the Plastic solid which has transparency and crystallinity simulataneously. As 
the shaping approach, although the usual approaches, such as injection molding, extrusion molding, blow 
molding, inflation molding, profile extrusion shaping, injection blow molding, vaccum pressure sky 
shaping, and spinning, are generally mentioned, in the resin constituent shown by this invention, it can be 
adapted for any shaping approach, and there is no limit in any way. In the case of the aliphatic series 
polyester (henceforth aliphatic series polyester (A)) which generates a crystal when the temperature is 
lowered the rate for 1 0-degree-C/from the melting point like polybutylene succinate, for example to glass 
transition temperature, in this invention, transparency, crystallinity, and the Plastic solid that has thermal 
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resistance further can be acquired by the usual shaping approach. In the case of the aliphatic series polyester 
(henceforth aliphatic series polyester (R)) which does not generate a crystal on the other hand when the 
temperature is lowered the rate for 1 O-degree-C/from the melting point like the copolymer which has 
polylactic acid, a polylactic acid block, and a polybutylene succinate block to glass transition temperature, it 
is necessary to crystallize a Plastic solid by a certain approach (for example, heat treatment) after the time of 
shaping, or shaping. As an example which crystallizes an aliphatic series polyester (B) constituent after the 
time of shaping, or shaping, it can be filled up with the melt of this constituent in metal mold at the time of 
shaping, and the approach (henceforth the crystallizing-in metal mold method) of crystallizing as it is within 
metal mold and the approach (henceforth the back crystallizing method) of heat-treating the Plastic solid of 
the amorphism nature of this constituent can be mentioned, for example. By this crystallizing-in metal mold 
method, and the back crystallizing method, the optimal temperature conditions at the time of crystallizing a 
Plastic solid differ. 

[0069] ** In the case of the crystallizing-in temperature condition metal mold method of crystallization in 
the crystallizing-in metal mold method, the laying temperature conditions of metal mold have a desirable 
temperature requirement from the crystallization initiation temperature in the differential scan calorimetric 
analysis of this constituent to crystallization termination temperature, and are more desirable. [ of the 
temperature near the top-most vertices of a crystallization peak ] At temperature higher than crystallization 
initiation temperature, a crystallization rate becomes remarkably small, productivity and operability may 
worsen, or it stops crystallizing further, the target Plastic solid may not be acquired, and the target Plastic 
solid [ a crystallization rate is remarkably small and ] may not be acquired with temperature conversely 
lower than crystallization termination temperature. Although the holding time in metal mold changes also 
with these constituents by this approach; if a Plastic solid is beyond slack time amount, especially a limit 
will not have it in fully crystallizing within metal mold. 

[0070] ** the case of temperature condition one side of crystallization in the after crystallizing method, and 
the back crystallizing method — the laying temperature conditions of metal mold — the temperature 
requirement from the glass transition temperature (Tg) of this constituent to the melting point (Tm) — more - 
- desirable — (Tm-20 degree C) from (Tg+5 degree C) — the temperature requirement from being still more 
desirable (Tg+10 degree C) to (Tm-40 degree C) is good. When laying temperature is higher than Tm, it 
may dissolve, if transparency may be spoiled, or a configuration may be distorted and long duration heating 
is further carried out, even if it makes it crystallize for a short time. Conversely, at temperature lower than 
Tg, the crystalline Plastic solid which a crystallization rate is remarkably small and makes the purpose may 
not be acquired. Although it changes with constituents, the time amount which heat-treats a Plastic solid by 
this approach will not be especially restricted, if it is beyond the time amount to which a Plastic solid is 
sufficient for fully crystallizing. 

[0071] <Mode of an approach which manufactures the Plastic solid which has transparency and crystallinity 
simulataneously> Below, the mode of the shaping approach of the Plastic solid which can give transparency 
and crystallinity at coincidence to a Plastic solid concerning this invention is explained. 
** Injection molding (the crystallizing-in metal mold method) 

The Plastic solid which has simulataneously the transparency made into the purpose by this invention and 
crystallinity can be fabricated by adding an ethylene screw lauric-acid amide to the polylactic acid obtained 
in the example 2 of manufacture mentioned later in injection molding (the crystalizing-in metal mold 
method), for example, being filled up vvtith the melt of the pellet of a constituent in the metal mold held in 
the temperature requirement of crystallization initiation temperature (135 degrees C) to crystallization 
termination temperature (65 degrees C), and holding. 
[0072] ** Injection molding (the back crystallizing method) 

the amorphism fabricated and obtained with the die temperature of 20 degrees C in injection molding (the 
back crystallizing method) using the pellet shown in the above-mentioned **, for example — the injection- 
molding object which has simulataneously the transparency which targets a **** Plastic solid by this 
invention by holding under the ambient atmosphere in the temperature requirement of Tm (163 degrees C) 
from Tg (59 degrees C), or making a suitable heat carrier contact, and crystallinity can be fabricated. 
[0073] ** Extrusion molding (the back crystallizing method) 

In extrusion molding (the back crystallizing method), the pellet shown in the above-mentioned **, for 
example The film and sheet of amorphism nature which were fabricated with the common T-die extruding 
press machine By making pass continuously in the oven (heating furnace) held within the limits of Tm (163 
degrees C) from Tg (59 degrees C), and warm water and heat-treating, or heat-treating in batch The sheet 
and film which have simulataneously the transparency made into the purpose by this invention and 
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crystallinity can be fabricated. 

[0074] ** Blow molding (the back crystallizing method) 

In blow molding (the back crystallizingmethod), the pellet shown in the above-mentioned ** After 
acquiring the **** Plastic solid which is amorphism nature by fusing with a common blow molding 
machine and filling up metal mold, By putting in in the metal mold held within the limits of Tm (163 
degrees C) from Tg (59 degrees C), and sending out and blowing pressure air, after heating the acquired 
preforming object in oven (heating furnace) The blow bottle which has simultaneously the transparency 
made into the purpose by this invention and crystallinity can be fabricated. Here, as pressure air, if the thing 
of temperature] below Tm (163 degrees C) is used more than from elevated-temperature [(25 degrees C), for 
example, a room temperature, the time amount which crystallization of a Plastic solid takes can be 
shortened. 

[0075] ** A vacuum forming and vaccum pressure sky shaping (the crystallizing-in metal mold method) 
the amorphism fabricated by the same approach as the above-mentioned ** — the Plastic solid which has 
simultaneously the transparency which targets a **** film by this invention a vacuum forming or by 
carrying out vaccum pressure sky shaping with a common vacuum forming machine within the metal mold 
held within the limits of crystallization initiation temperature (135 degrees C) to crystallization termination 
temperature (65 degrees C), and crystallinity can be fabricated. Here, as pressure air, if the thing of 
temperature] below Tm (163 degrees C) is used more than from elevated-temperature [(25 degrees C), for 
example, a room temperature, the time amount which crystallization of a Plastic solid takes can be 
shortened. 

[0076] ** A vacuum forming and vaccum pressure sky shaping (vacuum forming of a crystalline film) 
The Plastic solid which has simultaneously the transparency which targets the crystalline film fabricated by 
the same approach as the above-mentiqped ** by this invention by carrying out vaccum pressure sky 
shaping, and crystallinity can be fabricated. The aliphatic series polyester Plastic solid of this invention 
which fabricated by the above shaping approaches and was obtained has crystallinity and transparency 
simultaneously, and has high thermal resistance. 

[0077] In this invention, when thickness piles up this Plastic solid and newspaper of 1mm, that an aliphatic 
series polyester Plastic solid has transparency means having the transparency of extent which can recognize 
a newspaper alphabetic character through this Plastic solid, and it means that IZU is 30% or less to that of 
this Plastic solid whose thickness is 1mm. In this invention, that an aliphatic series polyester Plastic solid is 
crystallinity means that the degree of crystallinity measured by the X-ray diffraction method is 10% or 
more. The aliphatic series polyester Plastic solid in which degree of crystallinity is 1 0% or more, thickness 
passes in 1mm and IZU has simulataneously 30% or less of crystallinity (thermal resistance) and 
transparency by the manufacture approach of this invention is acquired. By the manufacture approach of this 
invention, even if degree of crystallinity is 30% or more, the aliphatic series polyester Plastic solid with 
which Hayes has [ thickness ] simulataneously 15% or less of crystallinity (thermal resistance) and 
transparency further 30% or less in 1mm is acquired. 

[0078] The aliphatic series polyester Plastic solid which has the transparency of this invention, crystallinity 
(thermal resistance), and resolvability includes well-known, the injection-molded product obtained by the 
method of fabricating public, a film, a bag, a tube, a sheet, a cup, a bottle, a tray, yarn, etc., and there is no 
limit in any way about the configuration, magnitude, thickness, a design, etc. The Plastic solid of this 
invention specifically The containers and trays of a food grade, such as a bag for food packing, tableware, 
and a fork, a spoon, Bottles of business^.such as dairy products, and soft drinks, an alcoholic beverage, a 
wrap film, a cosmetics container, A garbage bag, bulk, tentorium, a tarpaulin, a tape (adhesion), the Ayr 
mat, The container and packing material for the container for bleaching agents, the bottle for liquid 
detergent, a medical device, or medical ingredients, the container for drugs, and a packing material — 
hanging — the container of yarn, a fishing net, and an agricultural supply, and a packing material and a 
capsule — It can use for the container for fertilizer, a packing material and a capsule, the container for seeds 
and saplings, a packing material and a capsule, the film for plantation arts, the film for a product package, 
the film for over head projectors, a heat ray reflective film, the film for liquid crystal displays, etc. In 
addition, the film and sheet which are obtained by the approach of this invention can also be made into the 
layered product of multilayer structure by a lamination, lamination, etc. by sheets of other quality of the 
materials, such as paper and other polymers, and adhesives and thermal melting arrival. Especially, 
conventionally, when the heat lamination of the film of the amorphism nature of aliphatic series polyester 
excellent in transparency like the copolymer which has polylactic acid, a polylactic acid block, and a 
polybutylene succinate block was carried out to paper etc., there was a problem of having crystallized and 
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becoming opaque with the heat at the time of a lamination. Therefore, when it was the application as which 
transparency is required, the heat treatment conditions at the time of a heat lamination were limited, or the 
lamination approach of using adhesives was used preferably, and, in the case of the application of which 
transparency and thermal resistance are required, this resin constituent was not able to be used further. 
However, when those resin constituents containing the transparence nucleating additive of this invention are 
used, the heat lamination of the transparent amorphous film may be carried out to paper etc. as it is, and 
crystallization of the lamination to paper etc. and this constituent may be performed to coincidence. 
Moreover, the layered product which once carried out the heat lamination may be heat-treated further, and 
you may make it crystallize. Also under which conditions, the transparency can be maintained and the 
layered product which gave thermal resistance can be obtained further. 
[0079] 

[Example] The example of manufacture, an example, the example of a comparison, etc. are shown below, 
and this invention is explained in full detail. In addition, the publication of the synthetic example in the 
specification of this application, an example, the example of a comparison, a mode, etc. is explanation for 
supporting an understanding of the contents of this invention, and the publication is not the thing of the 
character used as the basis which interprets the technical range of this invention narrowly. 
[0080] A. The manufacture approach of the aliphatic series polyester used in the example example of 
manufacture and the example of a comparison is shown below. In addition, it is weight criteria each that it is 
in a sentence with the section. Moreover, the mean molecular weight (weight average molecular weight 
Mw) of a polymer was measured on condition that the following with gel permeation chromatography by 
making polystyrene into a criterion. 

** equipment : Shimazu LC-10AD** detector: - Shimazu RID-6A** column: - Hitachi Chemical GL- 
S350DT-5 and GL-S370DT-5 ** ** intermediation: — chloroform ** ** whenever: — 1%** injection rate: - 
- 20microl [0081] [Example 1 of manufacture] Nitrogen gas permuted, after enclosing the <manufacture of 
Polymer A (Pori L-lactide)> L-RATATAIDO 100 weight section and the first tin of octanoic acid 0.01 
section, and the lauryl alcohol 0.03 section with the thick polymerization container made from cylindrical 
stainless steel equipped with the agitator and deaerating them under vacuum for 2 hours. It heated at 200 
degrees C for 3 hours, agitating this mixture under nitrogen-gas-atmosphere mind. Maintaining temperature 
as it was, it deaerated gradually with the vacuum pump through the exhaust pipe and the glass receiver, and 
the inside of a reaction container was made reduced pressure to 3mmHg(s). 1 hour after degassing initiation, 
since the distillate of a monomer or low-molecular-weight volatile matter was lost, the nitrogen purge of the 
inside of a container was carried out, from the container lower part, the polymer was extracted in the shape 
of a strand, and was pelletized, and the homopolymer (polymer A) of L-lactide was obtained. Yield was 
78% and weight average molecular weight Mw was 136,000. 

[0082] [Example 2 of manufacture] After making the 1001. reactor which installed the <manufacture of 
Polymer B (Pori L-lactic acid)> Dien-Stark trap distill water, agitating 10kg of L-lactic acid by 150 degrees 
C / 50mmHg 90% for 3 hours, 6.2g was added in the end of tin, and by 150 degrees C / 30mmHg, it agitated 
for further 2 hours and oligomerized. 28. 8g and diphenyl ether 21 .1kg were added to this oligomer in the 
end of tin, the water separator separated the water and the solvent which distilled by performing 150 degrees 
C / 35mmHg azeotropy dehydration, and only the solvent was returned to the reactor. After letting the 
organic solvent returned to a reactor pass in the column filled up with 46kg molecular-sieve 3 A, as it 
returned to the reactor 2 hours after, the reaction was performed by 150 degrees C / 35mmHg for 40 hours, 
and the solution of the polylactic acid of weight-average-molecular-weight 146,000 was obtained. After 
adding and diluting diphenyl ether 44kg which dehydrated in this solution, it cooled to 40 degrees C, and the 
depositing crystal was ****(ed), and it washed 3 times by 10kg n-hexane, and dried by 60 degrees C / 
50mmHg. It ****(ed), after adding 0.5$I-HC112kg and ethanol 12kg and agitating this powder at 35 degrees 
C for 1 hour, and it dried by 60 degrees C / 50mmHg, and 6.1kg (85% of yield) of polylactic acid of white 
powder was obtained. The weight average molecular weight Mw of this polylactic acid (polymer B) was 
145,000. 

[0083] Diphenyl ether 293. Og and 2.02g of metal tin were added to [example 3 of manufacture] 
<manufacture of Copolymer C (polybutylene succinate / polylactic acid copolymer)> 1 ,4-butanediol 50.5g, 
and 66. 5g of succinic acids, and distilling water out of a 7-hour system by 130 degrees C / 140mmHg, 
heating churning was carried out and it oligomerized. To this, it is Dean-Stark, trap was attached, tubing 
which performed azeotropy dehydration by 140 degrees C / 30mmHg for 8 hours, and was filled up with 
40g molecular- si eve 3 A after that was attached, it is made for the distilled solvent to return [ be / it / under / 
molecular-sieve tubing / passing ] to a reactor, and it agitated by 130 degrees C / 17mmHg for 49 hours. 
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After melting the reaction mass with 600ml chloroform and reprecipitating in addition to a 41. acetone, 
sludging was carried out for 0.5 hours with the isopropyl alcohol (it omits Following IP A) solution (HC1 
concentration 0.7wt%) of HC1 (3 times), and after washing in IP A, it dried at 60 degrees C under reduced 
pressure for 6 hours, and polybutylene succinate (it omits Following PSB) was obtained. The weight 
average molecular weight Mw of this polymer was 1 18,000. 120.0g [ of polylactic acid obtained by the 
same approach as the example 2 of manufacture ] (weight average molecular weight Mw is 20,000) and 
diphenyl ether 800g and 0.7g of metal tin were mixed to obtained polybutylene succinate 80.0g, and the 
dehydration condensation reaction was ? again performed to it by 130 degrees C / 17mmHg for 20 hours. 
After treatment was performed like the example 2 of manufacture after reaction termination, and copolymer 
188g (94% of yield) of polybutylene succinate and polylactic acid was obtained. The weight average 
molecular weight Mw of the copolymer (copolymer C) of this polybutylene succinate and polylactic acid 
was 140,000. 

[0084] [Example 4 of manufacture] As a result of using <manufacture of Copolymer D (polybutylene 
succinate / polylactic acid copolymer)> polybutylene succinate 40. Og (weight average molecular weight Mw 
is 1 18,000), and 160.0g (weight average molecular weight Mw is 50,000) of polylactic acid and also 
carrying out by the same approach as the example 3 of manufacture, the copolymer (copolymer D) of 
polybutylene succinate and polylactic acid was obtained. Yield was 96% and weight average molecular 
weight Mw was 136,000. 

[0085] As a result of using [example 5 of manufacture] <manufacture of Copolymer E (polybutylene 
succinate / polylactic acid copolymer)> polybutylene succinate 20.0g (weight average molecular weight Mw 
is 1 18,000), and 180.0g (weight average molecular weight Mw is 100,000) of polylactic acid and also 
carrying out by the same approach as the example 3 of manufacture, the copolymer (copolymer E) of 
polybutylene succinate and polylactic acid was obtained. Yield was 94% and weight average molecular 
weight Mw was 142,000. 

[0086] As a result of using a 6-hydroxy caproic acid and also reacting by the same approach as the example 
2 of manufacture instead of the [example 6 of manufacture] <manufacture of Copolymer F (Pori caproic- 
acid / polylactic acid copolymer)> lactic acid, the Pori caproic acid (weight average molecular weight Mw is 
150,000) was obtained. Next, it carried^out by the same approach as the example 4 of manufacture using 
obtained 20.0g of Pori caproic acids and 180.0g (weight average molecular weight Mw is 100,000) of 
polylactic acid, and the copolymer (copolymer F) of the Pori caproic acid and polylactic acid was obtained. 
Yield was 92% and weight average molecular weight Mw was 153,000. 

[0087] Diphenyl ether 293. Og and 2.02g of metal tin were added to [example 7 of manufacture] 
<manufacture of Copolymer G (polybutylene succinate)> 1 ,4-butanediol 50.5g, and 66. 5g of succinic acids, 
and distilling water out of a 7-hour system by 130 degrees C / 140mmHg, **** churning was carried out 
and it oligomerized. To this, it is Dean-Stark, trap was attached, azeotropy dehydration was performed by 
140 degrees C / 30mmHg for 8 hours, after that, tubing filled up with 40g molecular-sieve 3 A was attached, 
it is made for the distilled solvent to return [ be / it / under / molecular-sieve tubing / passing ] to a reactor, 
and it agitated by 130 degree-C/17mmg for 49 hours. After melting the reaction mass with 600ml 
chloroform and reprecipitating in addition to a 41. acetone, sludging was carried out for 0.5 hours with the 
isopropyl alcohol (it omits Following IPA) solution (HC1 concentration 0.7Wt%) of HC1 (3 times), and after 
washing in IPA, it dried at 60 degrees C under reduced pressure for 6 hours, and the homopolymer (polymer 
G) of polybutylene succinate was obtained. Yield was 92% and weight average molecular weight Mw was 
118,000. 

[0088] B. The evaluation conditions of the physical properties of the Plastic solid manufactured using the 
aliphatic series polyester resin constituent obtained in the examples 1 -7 of the evaluation approach 
[evaluation of physical properties] manufacture are as follows. 
** Transparency (Hayes) 

JIS K-6714 is followed and it is Tokyo Denshoku Haze. It measured using Meter. 

** The test piece after shaping was measured with degree-of-crystallinity X-ray diffractometer (the Rigaku 
make, RintlSOO mold), and it asked for the ratio to the gross area of the crystal peak area of the obtained 
chart. 

** Heat-resistant [BIKATTO softening temperature (ASTM-D1525)] 
The test piece after shaping is measured on condition that load lkgf. 

** Once fusing a Plastic solid with crystallization initiation temperature and crystallization termination 
temperature differential scan calorimetric analysis equipment (the Shimadzu make, DSC-50), temperature 
crystallization initiation temperature and a crystallization peak are no longer accepted to be in the 
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temperature the crystallization peak when lowering the temperature under the conditions of 1 0 degrees C / 
min was accepted to be was made into crystallization termination temperature. 
** Glass transition temperature (Tg), the melting point (Tm) 

A glass transition point (Tg) and the top-most vertices of a fusion peak were made into the melting point 
(Tm) for the point which changes in the shape of [ when carrying out the temperature up of the Plastic solid 
under the conditions of 10 degrees C / min with differential scan calorimetric analysis equipment (the 
Shimadzu make, DSC-50) ] rubber. 

[0089] C. In the example below an example and the example of a comparison, when setting it as within the 
limits which is beyond crystallization termination temperature below from the crystallization initiation 
temperature at the time of a temperature fall when the Plastic solid is heat-treated and it is crystallizing by 
the crystallization actuation in metal mold at the time of a temperature fall, and crystallizing by shaping 
postheat-treatment actuation at the time of a temperature up, it set up more than from glass transition 
temperature in the temperature requirement which is below the melting point. 

[0090] It pelletized after mixing with the Henschel mixer on conditions with an extruder cylinder laying 
temperature of 170-210 degrees C with a rate which shows each fatty-acid amide in Table -1 at the 
polylactic acid or each copolymer obtained in the examples 1-6 of [example 1-1 to 1-9] manufacture. 
Melting of this pellet was carried out by 180 degrees C / 2min, it pressed by 180 more degrees C / 100 
kgf/cm2/lmin, and the film with a thickness of 150micro was obtained. It ******( e d) under the conditions 
which show this film in Table -1, and the transparency (Hayes) and the degree of crystallinity of that sample 
were measured. A result is shown in Table -1 [Table 1 and Table 2]. 

[0091] Except for not adding the [example 1-1 to 1-6 of comparison] transparence nucleating additive 
(aliphatic series carboxylic amide), it pelletized like the example 1-1 to 1-9, and the film was obtained. It 
heat-treated under the conditions which show this film in Table -1 [Table 1 and Table 2], and the 
transparency (Hayes) and the degree of crystallinity of that sample were measured. A result is shown in 
Table -1 [Table 1 and Table 2]. 

[0092] To the polylactic acid or each copolymer obtained in the examples 1-6 of [example 2-1 to 2-6] 
manufacture, each aliphatic series carboxylate, fatty alcohol, or aliphatic series carboxylate was pelletized 
after mixing with the Henschel mixer with a rate shown in Table -2 [Table 3] on conditions with an extruder 
cylinder laying temperature of 170-210 degrees C. Melting of this ** let was carried out by 180 degrees C / 
2min, it pressed by 180 more degrees Qj/ 100 kgf/cm2/lmin, and the film with a thickness of 150micro was 
obtained. It ******( e d) under the conditions which show this film in Table 2 [Table 3], and the transparency 
(Hayes) and the degree of crystallinity of that sample were measured. A result is shown in Table -2 [Table 
3]. 

[0093] Except for not adding the [example 2-1 to 2-4 of comparison] transparence nucleating additive 
(aliphatic series carboxylate, fatty alcohol, aliphatic series carboxylate), like the example 2-1 to 2-6, ** let 
was formed and the film was obtained. It heat-treated under the conditions which show this film in Table -2 
[Table 3], and the transparency (Hayes) and the degree of crystallinity of that sample were measured. A 
result is shown in Table -2 [Table 3]. 

[0094] After fully mixing 1 % of the weight of ethylene screw lauric-acid amides with a Henschel mixer as 
the polylactic acid 100 weight section obtained in the example 2 of [example 3-1 [injection molding]] 
manufacture, and a transparence nucleating additive, ** let was formed on conditions with an extruder 
cylinder laying temperature of 170-210 degrees C. This ** let was fused on conditions with Japan Steel 
Works JSW-75 injection molding machine and a cylinder laying temperature of 180-200 degrees C, metal 
mold with a laying temperature of 30 degrees C was filled up, and the cooldown delay acquired the 
transparent smooth monotonous Plastic solid of 1.0mm thickness as 30 seconds. This monotonous 
transparency (Hayes) was [ BIKATTO softening temperature of crystallinity ] 59 degrees C 0% 2%. 
Moreover, for this monotonous glass transition temperature (Tg), 59 degrees C and the crystallization 
initiation temperature at the time of a temperature fall were [ 65 degrees C and the melting point (Tm) of 
135 degrees C and the crystallization termination temperature at the time of a temperature fall ] 163 degrees 
C. This plate was heat-treated by 120 degrees C / 5min in the dryer. 42% of crystallinity and the BIKATTO 
softening temperature of the acquired monotonous transparency (Hayes) were 150 degrees C 7%. A result is 
shown in Table -3 [Table 4-7]. 

[0095] Except having changed the class and addition of a [example 3-2 to 3-27 [injection molding]] 
polymer, and a transparence nucleating additive, as shown in Table -3 [Table 4 - 7], it carried out like the 
example 3-1, and the monotonous transparency (Hayes) acquired, respectively, crystallinity, and BIKATTO 
softening temperature were measured. A result is shown in Table -3 [Table 4-7]. 
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[0096] The ethylene screw lauric-acid amide of the [example 3-1 of comparison [injection molding]] 
transparence nucleating additive was removed, and also it carried out by the same approach as an example 1 . 
The acquired monotonous Hayes value was [ BIKATTO softening temperature of crystallinity ] 59 degrees 
C 0% 2%. The transparency (Hayes) when heat-treating this plate by 120 degrees C / 5min in a dryer was 
[ BIKATTO softening temperature of crystallinity ] 150 degrees C 43% 83%. A result is shown in Table -3 
[Table 4 -7]. 

[0097] Except having changed the class of the [example 3-2 to 3-7 of comparison [injection molding]] 
polymer, and transparence nucleating additive, and the heat treatment conditions in the inside of an addition 
and a dryer, as shown in Table -3 [Table 4 - 7], it carried out like the example 3-1, and the monotonous 
transparency (Hayes) acquired, respectively, crystallinity, and BIKATTO softening temperature were 
measured. A result is shown in Table -3 [Table 4-7]. 

[0098] After fully mixing 1 % of the w6ight of ethylene screw lauric-acid amides with a Henschel mixer as 
the polylactic acid obtained in the example 2 of manufacture as a [example 4-1 [blow molding]] polymer, 
and a transparence nucleating additive, ** let was formed on conditions with an extruder cylinder laying 
temperature of 170-210 degrees C. This pellet was fused on conditions with an injection blow molding 
machine (the product made from the Nissei ASB machine, ASB-50), and a cylinder laying temperature of 
1 80-200 degrees C, and restoration and a cooldown delay acquired the preforming object (closed-end 
parison) thick 2.0mm for 30 seconds to metal mold (A) with a laying temperature of 20 degrees C. Parison 
temperature was heated for the obtained parison at 1 20 degrees C in the heating furnace, and it put into the 
metal mold (B) which held temperature at 120 degrees C farther, and under the conditions of pressure 4 
kgf7cm2 of pressure air, it was made the twice as many vertical scale factor as this and the twice as many 
horizontal scale factor as this, and the container of 500ml of ****** was obtained. The transparency 
(Hayes) of the obtained container (thickness of 0.5mm) was [ BIKATTO softening temperature of 
crystallinity ] 150 degrees C 45% 4% (it is 8% when it converts into Hayes of 1mm thickness). 
[0099] It carried out by the same approach as an example 4 except having removed the [example 4-1 of 
comparison [blow molding]] transparence nucleating additive (ethylene screw lauric-acid amide). The 
transparency (Hayes) of the obtained container (thickness of 0.5mm) was [ BIKATTO softening temperature 
of crystallinity ] 150 degrees C 43% 75% (it is 80% when it converts into Hayes of 1mm thickness). 
[0100] It carried out by the same approach as an example 4-1 except having made the [example 4-2 of 
comparison [blow molding]] parison temperature into 55 degrees C, and having made metal mold (B) 
temperature into 30 degrees C. The transparency (Hayes) of the obtained container (thickness of 0.5mm) 
was [ BIKATTO softening temperature 6f crystallinity ] 59 degrees C 0% 1 .5% (it is 2% when it converts 
into the Hayes value of 1mm thickness). 

[0101] After fully mixing 1 % of the weight of ethylene screw lauric-acid amides with a Henschel mixer as 
the polylactic acid engaged in the example 1 of manufacture as a [example 5-1 [extrusion sheet forming]] 
polymer, and a transparence nucleating additive, it pelletized on conditions with an extruder cylinder laying 
temperature of 170-210 degrees C. This pellet was fused on conditions with a 50mm phi extruder (made in 
[ a frontier ], die width of face of 400mm) cylinder laying temperature [ of T dies ] of 180-200 degrees C, 
and the sheet of transparent 0.5mm thickness was obtained at the die temperature of 185 degrees C. The 
transparency (Hayes) of this sheet (thickness of 0.5mm) was 1% (it is 2% when it converts into the Hayes 
value of 1mm thickness), and degree of crystallinity was 0%. Furthermore, it ******( e d) by following hot 
air drying equipment (temperature of 1 00 degrees C, residence-time 2min), and passing this sheet. The 
transparency of the obtained sheet was 4% (it is 8% when it converts into Hayes of 1mm thickness), and 
degree of crystallinity was 40%. 

[0102] The ethylene screw lauric-acid amide of the [example 5-1 of comparison [extrusion sheet forming]] 
transparence nucleating additive was removed, and also it carried out by the same approach as an example 
5-1 . The transparency (Hayes) of the obtained sheet was 73% (it is 84% when it converts into Hayes of 1mm 
thickness), and degree of crystallinity was 38%. 

[0103] The sheet (the thickness of 0.5mm and the Hayes value are 1%, and degree of crystallinity is 0%) 
obtained in the [example 5-2 of comparison [extrusion sheet forming]] example 5-1 was heat-treated 
between 20min at the temperature of 55 degrees C in hot air drying equipment. The transparency (Hayes) of 
the obtained sheet (thickness of 0.5mrr$ was 1% (it is 2% when it converts into Hayes of 1mm thickness), 
and degree of crystallinity was 0%. 

[0104] After fully mixing 1 % of the weight of octadecanamide with a Henschel mixer as a transparence 
nucleating additive using the polymer (copolymer of polybutylene succinate and polylactic acid) obtained 
by example of ** made from [example 6-1 [inflation molding]] 4, it pelletized on conditions with an 
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extruder cylinder laying temperature of 170-210 degrees C. This ** let was fused on conditions with an 
inflation-molding machine (made in [ the Kawada factory ], 45mmphi) cylinder laying temperature of 165- 
1 80 degrees C, and the tubular blown film of the flat width of 250mm and thickness [ of 0.05mm ] , was 
obtained with the die temperature of 170 degrees C, and an expansion ratio (BUR) 2.5. The transparency 
(Hayes) of this film was 0.5% (it is 3% when it converts into Hayes of 1mm thickness), and degree of 
crystallinity was 0%. Moreover, for glass transition temperature (Tg), 52 degrees C and the crystallization 
initiation temperature at the time of a temperature fall were [ 45 degrees C and the melting point (Tm) of 
125 degrees C and the crystallization termination temperature at the time of a temperature fall ] 163 degrees 
C. Furthermore, the obtained film was ******(ed) in warm water (temperature of 85 degrees C, residence- 
time 2min). The transparency (Hayes) of this film (thickness of 0.05mm) was 1.5% (it is 5% when it 
converts into Hayes of 1mm thickness), and degree of crystallinity was 36%. 

[0105] Except having removed the [example 6-1 of comparison [inflation molding]] transparence nucleating 
additive (octadecanamide), it carried out by the example 6-1 and this approach. The transparency (Hayes) of 
the obtained sheet (thickness of 0.5mm^ was 43% (it is 70% when it converts into Hayes of 1mm thickness), 
and degree of crystallinity was 36%. 

[0106] After fully mixing 1 % of the weight of ethylene screw lauric-acid amides with a Henschel mixer as 
the polylactic acid obtained in the example 2 of manufacture as a [example 7-1 [variant extrusion molding]] 
polymer, and a transparence nucleating additive, ** let was formed on conditions with an extruder cylinder 
laying temperature of 170-210 degrees C. This pellet was fused on conditions with a variant die 40mmphi 
extruder (hollow with square made in [ a frontier ] and die configuration) cylinder laying temperature of 
180-200 degrees C, and it extruded at the die temperature of 175 degrees C, and fabricated in the sizing box 
with vacuum devices (cooling temperature of 30 degrees C), and the dimension 40mmx30mm blow molding 
object was acquired the thickness of 0.5mm, and outside. The transparency (Hayes) of this hollow object 
was 1 .5% (it is 2% when it converts into Hayes of 1mm thickness), and degree of crystallinity was 0%. 
Furthermore, hot air drying equipment (temperature of 100 degrees C, residence-time 2min) is followed, the 
hollow object was passed, it heat-treated, and the hollow object was acquired. The transparency (Hayes) of 
the acquired hollow object (thickness of 0.5mm) was 3.5% (it is 8% when it converts into Hayes of 1mm 
thickness), and degree of crystallinity was 43%. 

[0107] The [example 7-1 of comparison [variant extrusion molding]] transparence nucleating additive 
ethylene screw lauric-acid amide was removed, and also it is the same Noriyuki Ho **** as an example 8. 
The transparency (Hayes) of the obtained sheet (thickness of 0.5mm) was 71% (it is 77% when it converts 
into Hayes of 1mm thickness), and degree of crystallinity was 42%. 

[0108] A [example 8-1 [vacuum and pressure forming -1; after often mixing 1 % of the weight of ethylene 
screw lauric-acid amides with a Henscfyel mixer as the polylactic acid obtained in the example 2 of 
manufacture as shaping] 1 polymer of the crystallized sheet, and a transparence nucleating additive, it 
pelletized on conditions with an extruder cylinder laying temperature of 170-210 degrees C. This ** let was 
fused on conditions with a 50mm phi extruder (made in [ a frontier ], die width of face of 400mm) cylinder 
laying temperature [ of T dies ] of 180-200 degrees C, and the sheet with a thickness of 0.25mm was 
obtained at the die temperature of 1 85 degrees C. The transparency (Hayes) of this sheet (thickness of 
0.25mm) was 1 .0% (it is 2% when it converts into Hayes of 1mm thickness), and degree of crystallinity was 
0%. Furthermore, hot air drying equipment (temperature of 100 degrees C, residence-time 2min) is 
followed, this sheet was passed, and it heat-treated. The transparency (Hayes) of the obtained sheet 
(thickness of 0.25mm) was 3.0% (it is 8% when it converts into Hayes of 1mm thickness), and degree of 
crystallinity was 40%. Subsequently, use a vaccum pressure sky making machine equipped with the major 
axis of 146mm, 100mm of minor axes, and ellipse form metal mold with a depth of 30mm for this sheet, and 
it was made to soften in 120 degrees C, and holding-time 30 seconds whenever [ stoving temperature ], and 
by compressed-air pressure 4 kgf/cm2, the above-mentioned ellipse form metal mold set as the die 
temperature of 60 degrees C was made to carry out vacuum adhesion (whenever [ reduced pressure ] 
50mmHg) for 10 seconds, and the Plastic solid was acquired to it. The transparency (Hayes) of a Plastic 
solid was 3% (it is 8% when it converts into Hayes of 1mm thickness), and degree of crystallinity was 40%. 
[0109] A [example 8-2[vacuum and pressure forming -2; a sheet with a thickness of 0.25mm obtained in the 
crystallization]] example 8-1 within the mold in the amorphous sheet (the Hayes value 1.0%) Degree of 
crystallinity uses a vaccum pressure sky making machine equipped with the major axis of 146mm, 100mm 
of minor axes, and ellipse form metal irjold with a depth of 30mm using 0%. It was made to soften in 85 
degrees C, and holding- time 40 seconds' whenever [ stoving temperature ], and by compressed-air pressure 4 
kgf7cm2, the above-mentioned ellipse form metal mold which set the die temperature as 100 degrees C was 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/22/2006 



JP,09-278991,A [DETAILED DESCRIPTION] 



Page 19 of 25 



made to carry out vacuum adhesion (whenever [ reduced pressure ] 50mmHg) for 1 minute, and the Plastic 
solid was acquired to it. The transparency (Hayes) of a Plastic solid was 4% (it is 9% when it converts into 
Hayes of 1mm thickness), and degree of crystallinity was 43%. 

[01 10] It carried out by the same approach as an example 8-2 except having removed the [example 8-1 of 
comparison] transparence nucleating additive (ethylene screw lauric-acid amide). The transparency (Hayes) 
of the acquired Plastic solid was 73% (it is 82% when it converts into Hayes of 1mm thickness), and degree 
of crystallinity was 42%. 

[01 1 1] It carried out by the same approach as an example 8-2 except having made the [example 8-2 of 
comparison] die temperature into 55 degrees C. The transparency (Hayes) of the acquired Plastic solid 
(thickness of 0.25mm) was 1% (it is 2% when it converts into Hayes of 1mm thickness), and degree of 
crystallinity was 0%. 
[0112] 
[Table 1 ] 
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Each notation in [view of table] Table -1 - -3 [Table 1 - 7] is as follows. 

** A polymer polymer or a copolymer shows the polymer (A-F) obtained in the example 1-7 of 
manufacture. 

** Transparence nucleating additive A The ethylene screw lauric-acid amide B ethylene screw oleic amide 
C Ethylene VISCA pudding acid-amide D m-xylylene screw octadecanamide E m-xylylene screw- 12- 
hydroxy octadecanamide F Palmitic-acid amide G Octadecanamide, H Erucic-acid amide I The behenic acid 
amide J ricinoleic-acid amide K Hydroxy octadecanamide L N-oleyl palmitic-acid amide M N-stearyl 
erucic-acid amide N Ethylene glycol distearate O Stearyl alcohol P Stearin acid NaQ Stearin acid KR 
Stearin acid ZnS A montanoic acid CaT oleic amide [01 19] 

[Effect of the Invention] The Plastic solid which consists of aliphatic series polyester, such as polylactic acid 
which combines and has transparency and crystallinity (thermal resistance) by this invention, polylactic 
acid / polybutylene succinate copolymer, and polybutylene succinate, can be offered. This invention can 
give high transparency (when it converts into the Hayes value which carries out inverse relationship to 
transparency, the Hayes value of 1mm thickness is 30% or less), and high crystallinity (for example, 30% or 
more) at coincidence to the Plastic solid which consists of aliphatic series polyester. 



[Translation done.] 
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[00 3 1 ] [13] [1]»I[12] 

[0 0 3 2] [14] lmmI^XI^3 0°/oEii 

Z> s [13] «>JBlffi0g y y yUjfcJWfc. 
[0 0 3 3] [15] y ^TV^tlBlWK* 

Kx^f^?)/^4 0 — 3 0 O^^Bi^SrW-rS^ 

5, awtttttitt^efWi-siBBStt^yai^y/i/jajB 

fro 

[0034] [i6] mf&mtfv^x^/utmwmm 

T> »M«»J0. 1-1 om&UX'tbZ [15] JrfE«c 
[0 0 3 5] [17] JBJWflg^yai^^^SsKyaift 

-efcs, [i6] fciirtftufciBJwai^y^^y^j*^ 

fro 

[oo3 6] [is] nmm^v^T^^umM 

^m^fr&tf/xte^y ^fuyf^ h-efcs 

[16] te|E« UfciBIWaiaK y ^^si'J&Btt. 
[0 0 3 7] [19] aWSBW^reiKfls^/PaK^aftr 
S K-C-fc^ [17] fcSB*Lfcj««{*:. 

[0038] [20] mum* ^ 

^u^tf^^^y y^7^ h\ ^.^>-tr^^ y 
trx^r y yg?7^ h\ m -^v/yuytfx-i2-t 

it-S^fetfc5 [1 9] {rfS^UTt^ 

fro 

[00 3 9] [21] SWW, ^5fy»7 5 
h\ ^77yyi7^ h\ x;^S7^ K, 
T^K, yv/y-;Pi7^ K, tKp^r7yyg 

T ^ h\ m-^riyy U^tf^- 1 2 - t Kp ^rv/X^T 

y y^7 ^ K, wyy^thy^, ^77y^ 

x^uy^y 3-/^f7l/- h^^^r7y;U7yu 

m-Q&>z> [is] betttfcrinw. 

[0 0 4 0] [2 2] SHtt^, lmmf^Xfi 
^3 0%^TTfof9, ^SlkS^i 0%^JbT'fc 

5 [15] 75^ [2 1] <nftfrMz.fc1fc\^tLf$M&o 



(8) 



#M¥9 -278991 



[004 1] [2 3] /^>fyi7^ h\ ^rry 
l/tikT* b\ x/^8r>; h\ s<^~^m7* h\ Vis 

h\ ^ u tr* # y vg^T ^ h\ 

^y i^tr*- i 2-fc kp^^tt y y^r s 

[004 2] [24] ^n^U^tf^^^y ^ 

>f ^ K, m-^!ii/ym77!iysru t 
&u ? m-3rv'y u-vtf^— i 2 — e Kp^^f7yy 

[004 3] [25] ^^f- u^t^^^y ^ggrs 

-f^gfeTS h\ m~^ri/y uy^^rryy^7^ k 
^i/m-^ri/y i-^t'x- 12-t Kn^s^^ry y 

[0044] [26] ^/KfyS7>;K, ^77y 

y— a-^t^: h\ t Kn*^f7 y v^r ^ h\ n— 

7^ h\ ^Ub^tf^y VBfeTS h\ ^uytf^y 
^yvg?7^ h\ xf l/ytr^tWy87^ h\ m- 
^rv-y i^y — 12-fc Kn^y^r7 y >^T$ 

K, ^f7yy»thy ^f7yy^y<?A, 
^f7 y ^e^^^^/i-^^A, zn^u^ 

y 3-/1/^771/- NS^r7y^7/U3-;M^ 
[0 0 4 5] [2 7] /N>>fyg[7U\ ^t7U 

y — /i-mr* h\ t: KD^wf7yy87^ h\ n- 

=¥->y - i 2 - 1: Kp^y^r7y y^7^ 
^f7yyKthy?A, ^r7yy^y!)A, 
^xryyg^ga. ^y^y^/^y^A, ^^uy^ 



[0 0 4 6] 

*tvW*, flgflfr^h: \?u*is# -r— 
=3#y^-, aBfeir^^o vgw=i#y-^— , Jlgjft 

y =«— ^xu 5 ^^^^^-— /ut 3/^^^^y-7- 

<f) , IgHS^t K d =3r y ^ y ^ t JgJSR*«7^3 

-/^OTiS^i^/^yi^ 1 4 ^ n jjf u (M 
^yMt#y/fU'yt^y^h(D^py^ 

^^y^-) , iwii6oB#ijit4tt6. m 

:ft&{j;/>4< ir t>— 95^, ^yy uy>^yy7 
K 2, 4 - h y i/y^-Y y y7^- N^o t 5 4 

[0 0 4 7] *^Oj§W^yx^r;Wc43VNt s # 

^ypy^/p^^n/Ky^ ^jcitk y -l-s,* 
2Ky ^u^-y-^^— #y«,S!t#y^fi/ 
asfet^y y^uvy-^^— ^ ^ =uKy 

[0 04 8] [ffiSSUsfc Kta ^r^/U^^K] 
att, 3-t Kn^-iygg^, 4 - 1 Kn^iXgS^, 4- 



10 0 4 9] [Rmm^m^^>-mRx^t<om^w 
g?, x^y^m, T-tf^-Y^sfs, 

[0 0 5 01 [jm^^MffiTA-a— ,U] *^{r*5V^T 

^1)3-/K -i^o If 3— /K 1, 3— 

5?* — /K 1, 4-7#^*J-*— /K 

5 _x.v^>'i7^-— /K 1, 6 .df-y-^i/^-— yu, 

1, 9 — / tVv'i"-^, ^^Vf-'l'^M-yK r- 
h7^f Wy^!f3-/K 1. 4- >? n-— 

±.<nm&V>n?jbo x h x v \ 

1 0 0 5 1 ] ^*S!IS<£> JWfcfiaJ i: UTIi, «*. 

iS^lf #»rr-fcf /Hr^n— itvH?;U 

[005 2] [JIgJfc&zK y *¥£Wiz 

1 — 5 0 0 Itf/W 4 L < . 3 — 3 0 OTJtfXV&lkV 
<, 5 — 2 0 O^^i b< . 7 — f> 

K$f£L<. 9-5 0 7J^Sfc*ff4LV^ o -*S:i$KI4, 

Si *^Ki3ioi,>T^ffl-r-5flgTOaeKy3ixx/K73S* 

[0 05 3] [flgWfi55K y i*7VP<Z>fiBi7j8;] #3§93 



4#P¥9 - 2 7 8 9 9 1 

HE, sKyfLgtRO^jt^tt^fLgfSr^-t-Sflgte^sKy^ 
X^/K^lftjt^ffiOA^Jt L.TI4, #i¥6- 6 5 3 

6 0^KM^£;h/c^5*}££tMtLri, mifewSiitCaj 

•a, fliig^^fL^^w-r-sre^^y^^^yK^ssat 

*)*rote<0#atMi: M^-tf, #^¥7- 1 7 3 

< t fc 2 aigOflgflSliSTK y :ii*vvKZ>**r;tf y -r— 

5j^y?L^roS!}jt*S*^><l&roAft:Mi:l.r 
tt> fflz-ti* ^ffl4#ff^2, 7 0 3, 3 1 6-§-»cM^^ 

[0054] tmffimJJ Ar&'stkT S K] *%HJ-CfflV » 

tbTli. IgflSfii^-y^^^T? K?S. N-B^flg 

[00 5 5] flgflSSe^/W^^KT 5 KOAfleM & UT 

y >-^r $ k<o j; o ttssmm* / ■*> jutf^mT $ vm 

K. N-tW/Mr7!lyi7$ h\ N-^. 

7 7!)^*WyS!7n', N-^t^T y ;uxT7 V >■ 

N-Xf7!l^x^i7$K, y ^d— 
^77!)V|!7? K, ^fP-/W^=yK7 5 Kwi 
5*N-««JWB»Jl*/*/u#>«rS KHa ; J-^uis 
^^fTU ^^?T $ K, if wy^? 1 ? y y^7 5 

K, i^u^tr^TJT'y ^g?r $ k, ifwy^tp 
^fyif7S h\ ifuy^^f7iiyS7? K, if 

u>-tf^i/U7j^T$ Ks xf i/y^^=yf7 5 
K. xf l/yeMy^77!)yS7?K. ifu^lf 
^. t K a =5r ->^. ^ T y $ K» 7"f UVf ^^r7 

y^ffi?T5 h\ -«*t^f wvtr^twy®7s k, 
^t^fuyw^f7 y vger $ h\ ^dr-y-^^u 

ytf^^=yi7? h\ --Jft^f i/y^ t Kn^f 

•>^f7!) >g?T $ h\ m-^riyy uy^Xf7!)y 



(9 



(10) 
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S;N, N' -^tK/Ut/^>y»7^ K> N, N' 

rs^^Bfcrs h\ n, n' -^fryyut^^ys? 

Ks N, N' -^fry;Ky7^;i#7; h\ 
N, N' -^^ryyu^u^^/wfer^ Kt^J: 

n' -7f7!)/^ N-^ptv^-N' -^fry 

mmm^y^/^^mr^ ks, N-mmmm* 
/^/u/K^r^ ks, m^m^^^^^r ^ ks 

y^gfer^ h\ ^/u#g£r^ h\ -<^>-^t^ k. y 
w — ji^mr^ v\ t Kndr^fr y v^r^ k. n 
-^W/i^/i^^^ggTS h\ N-^rry/^/^ 
$!TS k. ^u^tr^^y >-^r ^ h\ 

m-^v/yuy^^fryysr^ k, m-^y u 
^tr*- i 2-t Kn^r^fryy^r^ Ktf*#igfc 

K^St^k, ^u^tr*^* y ^mr^ h\ ra- 
1 2-t Ko^^t!/ ;x»ts K^Wig^ffl^ 

[0056] [mmm^^^mm *&wxmwmm 
tx.xm^^amm^^^mm.tvx^ b^4o 

Httsfc (1) fc^$ftSfk<£tt«r^f-*-5 0 
[0 0 5 71 

[*ftl] R-COOM (1) 

xttB:^u<tt:^tto«^**a6-c*5 % m», y^ 

a, t/u^^a, -<yyi?A s /<y^, ffl, = 

mmm^^^m^Mwmtvx^ «;twL ^?y 

^thy^A, ^y^g^y^A, ^y^zkut 
#y?A, 5 r> y ^s^^v^a, 7«?yy8^ 



*a n 7?yy» y^yM^y^^ 

ffi ; ^ y *^>^y ^?a x ^yx^y^thy 

a, * y^^y^/uv/A, s y ^^afeffift, ^ y * 
^ <os y ^^mfc ; ^vi/^fyftyf 

?a, ^w^k-^^^^a, 

^Jr/U^^-U-Y^ttJHI ; y :xg^h y *A S * 

fryy^yf ^r7yyiv^y^A, *x 
ryyffi^v/^ *xry vge^y * a, ^fry 
y^r^^^^A, ^fryy^y^A, xfryy 

g$&, 7 y ^at^y^/K ^rryy^y y !>a 

^fryyii ; ^y^rryy^tF y *a, j 
y^fryy^y^A, -fy^T/yyfe-r^y^ 
a x y^fryy^uy^A, ^y^fryy^ 
y^A, ^y^f/!iy87^^!)A N /fy^rry 
vttffi*B, ^ y^77 y y^^/^^ y^TTD 

>watL ; s<^~^m-r b y ^a, y a, 

— vgg^^v'^A, ^^y^^y^A, 

^y^y ^ a, ^^t/i-^^^a, -<^^^ 

Mis. ^^=->m^^^r/^(D^<^^^m^. \^c^^^ 

^e^^T/i^^A, ^^^^ggffift, ^y^yf 

y ^ y ?L®E^ a ^ ^ ^ /K y u ^ ? is* 

— b^vy? &m-tZ> *S-&fl^*K y u >"9- ? is* 

— b<Dm&te. ^fryy^fia^y^y^ 

^s^ifig^fflvN^n, y h y ^ 

a, ^fryy^y^A, ^rryy^i^ 

>m*> > £ A ;g »C ffl V > tt 5 o 

[0058] [Rmmr -ju] 

Xm^Z>mfoWkTj\s=i—frb Lttt, 0^—3 

/u-efco. (2) ■e***L5ft:-&*t?ab5 0 

[0 0 5 9] 

Uk2] X-R-OH (2) 



(11) 
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1, 7 ^y^/K 1, 8—*^* ^5^*— /K 

i, a, l, io-7^^t-/v§ 

<Dfimm&ffiT;i'=i-/um ; 9 s# ^- 1 , 2 - 

^^r^V- 1 , 4 /UfOS^7/U3- 

Hfc3] R l -COOR 2 

[0 0 6 2] 

[ft 4] CH, (CH, ) n & 
I 

CH, 

[0 0 6 31 

[It5] CH, 
I 

CH, 
I 

CH, (CH, ) n e 

(rk r 2 j^m^^i 0-40^ mvmv 

flfJCDT' i/JV^Xth 9 , tii, n.2% 114, n 

Wi,otfcMottJ;<, 0 — 4<om%t:X*hZ>o x 

fcSU X 3 . X 4 , X 5 o/>^<irt-o|^ j^^^ 
1-4 o<Dmu^V<\tt&5n. XfiE^« : b<^^ 

>m^x7"/um ; 9* y vg^y =«— /k ^/^a 

^u^y 3-/^yx^f^S ; * y vg?^ 



[0 0 6 0] [jmJI£S£# /i^^gg^Tvu] 

ii, 0*C-3 0 O'CoSgM^^V^^x 

AT-fc«9> TIE— (3) t^^n^K^/^^ 
7K>^zn^^/K —f&iZ (4) -C***x5^^U>-^y 

/k —ass* (5) xm£fr%?v±v ^/^tvk 
yy±y ^i/j.^^/u^t^^y-fe: y ^ h y ^c^^/^^ 

[0 0 6 1] 



(3) 

OX x (4) 
OX, 

OX, (5) 
OX4 

ox fi 

yiry^^L^x/K ^ey^^f-vK^y -ty ^^^^ 
/k ^e/^^r y ^gg^yir y ^^^y'/i^o^y-fey 

/k 5*5 y ^^^^^y ir y >^^^k ^^^^^ 
gg^y ir y i/^-^tv^ ^fryy^ytyyx^ 
r^o^ y t y yo^xxf^s ; k y ^ # y 
y±v yx^r/K h y ^ y ^^g^y *t?y i/^**r 

/K h y ^;i^^:/g^y ir y yx^r /k hy^rr 
yy^yt!iy^7/K ^/w^; h^twy, 
^ h^fryy, ti/^fry >-m<o^v -tr y v 

^^sr*-r^#a^^y y^u^-i^ h^>» 

[0 06 4] [^S^J^^Pfi] fltW^^/^ Vg£T 

nmmtfv ^^^/n 0 ommm^Mvx. o. 1 
-1 o&mnx&y, ^i<it 0. i-7fifi&u, 



(CH, ) n, 
(CH, ) n s 
(CH, ) n< 



(12) 
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O. 5~3 fi&gB-e&S,, 0. lfiS:Sf!5J:!?/J^^i:. 
(0065] [fttt&lffiH] #3§0J<D$Bg#)!£K i 9 K 

b-m, 0i;ti4\ **»-)-■<{ K S i o 2 , * 

9 rant, (saw*, tt^-rx) 45* 

r. fctfiftSlSii.*. ±t)*»i4, i^pjf+y^tt 

nracos i 0 2 f ^S^tt^Si p c kt£<&miz.m^ 

^^DXBtcD*S H a B ^jgaSr S 6 icm _h S-tirS £ t £ B tf> 
£ bfc#d\ S i Oj&ft* 1 0 «*%EJLkfrtfi&fttt 

$f*b<. JigflSSlsKy^^TvH 0 OSSgBKStLT, 
3 0 fifi:%£*T, £F* b < 14 2 0 fiS%«T\ «fc t> 
b < 14 1 0 fiS%JWTx $ b < J4 5 

t, u< i4 1 mm%&.TAwmx-hz„ 

[00 6 6] [ pfttBW] ^BJrojait^-fetr «t <9 S85Si- 

Mt LTI4. #J;ll4, T-fc^u^^h y^^vK v 5 

14. ^DS(|£OSat-<toT^5^, flgfl^^y^^T 1 

Oli%HT, Sf£b< 14 2 omm%UT, ,fc«?£F£b 
< 14 1 0 fifi%felT. $ h \z& * U < 14 5 11%«T. 



r^mam wmw. gm. mmm± 

[006 7] [rit»APX«fe] 

/V'2iO ! J!BJWK*^>'Bfe^^^/w*»e>&5 4 0~3 0 0 
^1(4, ^^v'^yu? 3r-y-— , iljRy/i/yy-^f^ 
[00 6 8] <flfc»> 6tT»=. *3BW«5BWi-*-*aW 

tf#y ^u^^s^*— hro«*iB^6)^7^^ 

iaar*-ei o c c/ / ^-<ojs«t?^i&bfc^^ifg^sr^-r 
zmffim#i)^XT-ji> (^TJigflSfie^y^^x^ (a) 

5. — y agg-^sK y ?LK^ n y ^ tjKy ^fl/y 

^7^te»aft*-ei o-c/^coigsr-f^iaLTtwi^ 

*Sr*J5fcLftV^IBJW8e#y^y/>' (KATflgJft&tf y J. 

(B) t^^9) co^-14, J5g^, XidvMmic 
*JV>-C, j*»#SrWfed>«*tt («*.!*, HftAaS) "CIS 
ft-fb$*5^S^*>5. flgJWSeTKy^^^/w (B) fflfife 



(13) 
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[006 9] © ^rti^f B <kffi(-*J(t *>&&fc<»M.g. 

3k¥e 

ft<u»T«i[*-e«>a«ttH)J J »*u<, ftA-fbf— ? 
(DffigMftnumtf i. 9 ft% uv \, ftAlfcBfitei&g J; 9 

tt, SM1M4a*»< 4oft 9 „ S KfflNMMfc Lft < ft 

9, a tt£+4ifc^;9^»&ftftv 9. JSSKtt 

<, B«ji+S^»{*:**#6»ixftV>»&*»*5. 

[0070] © *ftAfls*fefc*s»* sftA-ffcoaue*!* 

fSM><o#?x&&&8£ (Tg) (Tm) 

&&gSB. ± 9 # * u < i*. (t b + 5t) a»s> (Tm 

-2 0*0 . SP>('»*U<ti (Tg + lOt) 

(Tm-4 0t) *-coja*<6H*»J:v^ K3eta«* J T 

faft.9. JWfcWEA/i/i! 9 9. Sfefc*»IH 

iP[IHi-5i:ilWI"f5»S'« s «>5. JJ»KTg J:9tev^«« 

IIMtwai-SWIBtt. ttjftftRJ:9Jt&&* 1 . 

#{cft Aft-t-s k s 6 &wisk±.-ei>*it£ . wzmvb. s n 

ftv\, 

[00 7 1] <mttfcttJM£«r6Mri-Sjtt**trltit 

-r assign 2 -c» ?>nfc7K y hbsm-j^- w- ^ f * 9 •? y 

^&TS K&j&ABUftj&^c^u-s/ hW^fiK^iSr. ftA 
AMttWK (lSSta'^feltiMmTiME (6 5"C) 

[00 7 2] © WW« (&ft Aft83 

umat,m mm&itm \z$s\^x\i. -tiE©^ 

ftfc#Att4/dHB*«r, Tg (5 9*C) *f>Tm (16 
3t) <oifig©Hrtw#HMTK{fcf5L7t9, XttSS 

[00 7 3] ® ^tiifig^ (ffeft A4C&) 



^Lfc-iU-> hSr, -J&lftftTy-YmHj&fl^T-^L 
Jte^AteW^/WA-^— Tg (5 9t) frbT 
m (16 3*0 (D^Hrtl-tft^^nfc^-— 
&) ^S7K4'l-jS^^jlil$^*Qiai-^9. 

v y ^mizf&i&m Lfc 9 -r * r t \c «t •? , 

Btt<ti-5SWt4tftAtt£##-r3*>- h-^^vwA 

[00 74] © ya (fcftAffcSO 
■7n—&M (^ftAfcifc) ±IE©^^L-3t 

«t5rt('J;9 # Attft'MIMWgfrSrWfcfc* # *>*x 

Tg (5 9*0 i^Tm (16 3*0 <£>©fflrt 
JWh&KrtKAix-C, E.J]&%.&mmvx7a—rz>Z. 
£{'±9. ^^T-Blft.fci-SglSteiftAte&t**-*- 

?g«(i:b-C. Ki& (2 5t) W-b*^T 

m (1 6 3*0 UT<oUX] <o\><D*:m\^b. 

[0075] © n&$m - n^s.^^m (^Mrt^fs 
±.tt®bmmttm\z£ 'o^mx^tz.w^^y^^^ 

S:, — ««JftKasriO»»fcJ:9, ^*(fcHI*&aWE (13 
50 ^bigAjCMTtSJE (6 5t) (OtSfflrtt-^^ 

iSifi ^M. (2 5"C) UAi^fjTm (16 3 

[00 7 6] © M&f&M ♦ X^ffi^^ (*SAtt7 ^ 
±IE® i: lw X 9 U A+4o 7^;UA 

BJwflgflS^jH y ^^T^j&BW-ft., &ik&bTgW&*:&r 

[0077] *%*jj»c:*3^t, m^m^'j^-^^m 

^RJwMit^fet- i 9 , i^^fc:*^ 5 1 0 %EA±-C-fc 9 , 
l?^dM mralCfcV^t^ (X^3 0 %KATf5ifSAtt (W 
«M4) irSBJttSrWW-rSflgW^y^^^/Wfig;^^ 



(14) 
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[oo78] *&m*>mw&. asmM*) 

8Jgn p n ^fiies&Jfsf *2fc © h 7K 7y7*7^ 
K «£*) 7~—~7^ K ^e?Rlffl<0^|| x 

ILK 7* p s> * i: *K U y ^ u- is-V- 9 is*— h rf o y ^ £ W 
f&&S:&#&fg5£bJt!?, m&m&M^i 7 5*— v'a 

10 0 7 9] 

&l mm&L HUM. ttmwt&mi** 

[00 80] A. SSitfiS) 



® SB :S»LC-10AD 
© : ft*R I D — 6 A 

© *7A: BSMGL-S3S0DT-5, GL- 

5 3 7 0DT-5 

© ^ g£ : 9 n D/ftA-^ 
© ft «: 1% 
© ttAi : 20« 1 
[0 0 8 1] [886091] <5Ky -r— A L-5 
994 Yi wMiS) 

\.-v9 94 Kl 0 OfiSgS&t/^-^^^^— ^0. 

0 1»i, 7^yywr^=>— /uo. 0 3gJ5Sr, jt^«ISr 

2 NfH^ Lfcttt^A ft gILfc, rojl-g-t) 
Sr^*#ffl^T-eaJ# boo 2 0 0 'C'C 3 NrMAPJKi U 

3mmHgS-eMffiat 0 Ufc^CM*&^6> 1 WW^, 

■?— (5jfy^-A) Sr#fc 0 «Z^{4 7 8%, 
T-*Mw»4, 1 3. 6^5"T*fcofc. 
[0 0 8 2] [MjeM 2 ] <3tfy-^-B (^Ky L — ?L 

Dien-Starkl>7 yZf^WW. bfc 1 0 0 y -y h 
/KOS^^t-, 9 0%L-aSl 0 k g ^ 1 5 01C/5 
OramHgT-3«FK«#b/j;^?>7K«:WflJ^i±-fcm, <i 
5^6. 1 5CC/3 0mmHgt$blC2 

2 8. 8 g t v>7i=ywx-r^2 1 . lkgtti 

1 5 0t/3 5mmHg#»JK.7KS^Sr : ffV\ bfc 
7k k b-C*llt©* SrS^i-M b 

3. 7 y 3 A &3fc* bfc* 7 A Id ji bT *> hRfSM 
f-M-Sipt'bT, 1 5 0*C/3 5ramHgf4 OftfS 
HfSSr^fVN, H¥^ii4. 6 J5<Dtf y ?Lg?W^ 
jSSrfffc. ^©^»Ctfi7Kbfcv f 7ain/Hii— 4 
kg=Sr*DxL. *!^bfe^4 0 < C*T*^-*PbT, ^fWbfc 
ifSfafciaiiU 1 0 k gWn-< ^3r-y->-C 3 Hifefr bT 

6 0*C/5 OmmHgT^Jtgbyt. r©^*Sr0. 5N 
-HCI 12kgtx^7-/H2kg*M, 3 513 
-C 1 l*WHt# LfcfcMi! U 6 0t/5 0mraHgt'S 
ISbT, 6fe«&*©7Hy?L^6. 1kg (HX*8 5%) 
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Mwli, 14. 5 JjXh^t^o 
[0 0 8 3] [SaagCT3] (n^y-^-C (^^f^ 

:$/*—h/#y £>®ii§> 
1, 4-^^t-^5 0. 5gt=i/N^g66. 5 
gfcS^a^A^— 5^2 9 3. 0g x <&JR^2. 0 2 
g£rJ0;L. 130Vl4 0mraHgt*7«^:* 

Dean-Stark t r a p 0 tttt* HOt 
/3 0mmHg-e8#B**l!l*S:ffV^«, * 
a L?-^3Afc4 0 g*«Lfcf S:*9ttlt, ©ffi 

6±5fcU 1 3 0^/1 7mmHgt4 9B#Prfljf#b 
Tco ^ ^ 5: 6 0 0 m I <D ^ p o ^/^ A Hg^ 
U 4 II v h/WTt h^K*D;tffi£bfc^ HC 1 CO 
y(VZfn\fjVT^^—^ (EAT I PAtKt) ^ (H 
ClgSO. 7wt%) tO. 5«PW^9y^^U 

(3 0). i PA"e«*ut**&ttET6 ot-eettH 

•T) S:t#fc 0 <Oli¥»^?tMwtt, i 

1. 8^-Cfeo^Co ftbftfc#J^^t#S/*-h 
8 0. Ogtr, SS5g0tj2 4:BJ«**ffi-e»6>ixfcaKy*L 
&12 0. Og (li¥^ : FtMw|j:2. 0?T) , ^ 

"tjU8 0 0 g, <&JS®0. 7gSr*l^b. 
?5tf 13 0 TC/ 1 7 mmH gt*20 «fW/K*J8^RJC£S: 

88 g (IR*9 4%) 

h*#y =**Ky^~- (a^y-^— c) coa 

fi^SH^SMwISl 4. 0 75"Cfco7c 0 
[0 0 8 4] [«3gOT4] <3^y-r— D (jKy^ 

tfy ^fuyf^^- h 4 0. 0g (Sft^P^^fi 
Mwtell. SJ5) s JKy^l60. Og (fifi¥i£ 

^iMw«5. 075) t:m^itmt s m^Mstmm 

fL^^^^Tjfy-^- (3/KU -e— D) Srf#fCo ifc^l±9 
6%, ItW^^ tMwIi 1 3 . 6 7jXhotz 0 

[0085] tsaag^js] <=*7tfy^-E (^yy^u 
^*y-^ s/*- h/^K y ajfc#a£»flo <osas> 

#y uvt^S/^ h 2 0. Og (fifi^^* 

Mwlil 1. 8 7j ) „ /K y ?L§£ 18 0. Og 

^imwbio. o^) sr^fctett* «iSOT3ira 

\)%&t<D=i7$}) (=«7Ky^— E) Srttfco K^tt 
94%, Sfi^^ft^fiMwte 1 4. 275Xlhr>tzL 0 

[0086] tstfi&ie] <37Ky^-F (^y^^o 

□ yg? (f If^tMwij: 1 5. 0^) S:»fc 0 & 



WfibJtfcxKy ^t/o'B^ o. o g ^:^yfLSi8 

0. Og (fifi¥*9^fiMwli 1 0. 0 7J) SrJfJVvR 
3tM4 2:n4K«^rtfe a efTV\ # y # n i: # y JLtt 
ircora^y-^ (3#y-r— F) Sr#fco ^1*9 2%, 
ff^^lMwIil 5. 3^"Cfoo^ 0 

[0 08 7] [®Jit0ij7] <=*7Ky^— g wy^f-^ 

1, 4-^y^t-/U5 0. 5gt3/N^^66. 5 
gCv;7x^x^2 9 3. 0g,&J1^2. 02 
gSrJDx., 13 0t/14 0ramHgt*7^Mtt 

Dean-Stark t r a p £Et 9 f*W\ HOt 
/3 0mmHgt8ffi*»tt5:m\ <?:tf>^ ^ 
3r^~>— y 3A«:4 0 g**Ufc*S:Si9#lt, » 

M££ noVnmmgtMg^Wt 

7t 0 -^<£>SJ&^*£r6 0 0m 1 <D? u u&/lsJ±\zfefr 
U 4 y s/ h/KOTir h^JP&lSttbrtitg, HCIO 
y^P fcTyuT/ka— /i' (JWTI PA«t) (H 
ClgS 0. 7Wt%) tO. 5^7y'^l 
(30), I PA-e«c}f-bT^e>SffiT6 0tt?6^ffl 

RifcU *Ky y^u^^^— h<D*^e>Ky -e— (tK 
y — G) Sr»fco IR*|4 9 2%, ItTWiMw 

fill. 8 TJX'hotio 

[008 8] B . 

[^ttofffl] W&W l~7 -C#fciBJi6«e# y ^i^^/u 
<D SWt* (MX) 

J I S K- 6 7 14 |Cf£l\ XSlfeKH a z e M 
e t e rSr^ffibTfflO^bTto 

X&lBlSTKffi (3S^««K, Rintl 5 0 0l) \ZX 

<3> KIKMt [M'/hftftfi* (ASTM-D15 2 
5) ] 

»SS**K»*»«fKft (»*«fPBffil, dsc- 5 0) 

CtlWWIct- H.®l»bfcm, 1 O'C/m i n<O^T 
© tfyx&&m.g. (Tg) , (Tm) 

^H*SEf»ft#*f3£« (A*«f^iSff«, dsc- 5 0) 
icTfig^frSrl 0Vm i nO^T"C#fflbfcNpco^ 
A^^^^^^Sr^/^^te^ (Tg) , MMk°-?<d 
H^SrBi^ (Tm) <t bfdo 
[0 0 8 9] C. ^IfcWXVltROT 
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[0090] [mmm i - 1 ~ i - 9 ] mmw i ~ 6 -c- 

#^ftfc#y?i&;ib5VM4#=;tfy ^-k, #jkj»«t 
Jfm«->y v^-Rjemai 7 o~2 i otro^ 

l^t^Uy MiSbfc 0 h£rl 8 0X,/2m. i n 

-C^ffli^-fr, $ t>»r 1 8 O'C/' 1 0 0 k g f / c raV 
lmi nt-yu^LSSl 50/j©7^/UAiSr^fc. r. 
<D7^A-A£S- 1 t/TtMTT'iS^aL, ^<0^>- 

■fwrnw®. (MX) bfc. 

s-i S2] tc^-To 

[009 1] [Jttfett 1-1 — 1-6] SBJ^^Pl UBJffi 

mi -i~i-9 tmm^^i/ Hkv-? -< 

lt 0 z.<r>-7 <( >\s j**:^- i [Si. S2] »r^-r*#T 

THIM&JiU ^W-iJ-^X/UWigl^tt (MX) t^alte 
SSrSltebfCo *£jft$rS-l [*1, S2] K^l",, 
[ 0 O 9 2 ] [HJ6M 2- 1 — 2-6] SJiStM 1 — 6 T- 

^.^j-j^m- 2 [^3] tr^-t-fd-s-e^^^i^^^ 
f— -eji-^Sx Jf ttim-> y vy-isi/ms i 7 o - 2 1 

Q°C<o4km^X^-^y Mfcb7t„ SM-U's/ h$r 1 8 
/2mi nt-SIS*. $ 1 8 Ot/l 00 k g f 
/cmVl m i n-eyu^UiS^ 150 ^W7^W 
^§fco :ro7^;PAS;S2 [^3] ^i-*ft=Tt?fl*i 
*&»U ^-Wf-^yKOS^tt (MX) tife^tfeSr 
iffl/tbfc. 2 [S3] t'^i- 0 

[00 9 3] [Jt&M 2 - 1 - 2 - 4 ] atSUgJSfl (ffilffi 

a^^/u) Sr^pL^V>^ i&|&V>-r, 3£&£M2-1 — 
2-6<t|^«lc x ^u-;y MfcU 7-</UA£f#/cL 0 ;© 

7-c7UA§rs-2 [S3] fc*-t-&#T-e*&*&a u -t 

(D-V-yT-JWmWte (MX) tSK^k^SriBS^bfc,, 
*§*£S-2 [S3] K^i- 0 
[0 0 9 4] [3USM3-1 Qtttt/ftg) ] 9S3gM2T- 

?#e>^fc^ya®?i oos*gB, mwmmt vx^u 
T-^tcjg-g-bfc^, jfrniB^y v^—Rfta* 1 7 0 

-2 1 CCco^td-C^U^ Mtibfc,, R^Uy hS:B 

*M«B)fS! j s w- 7 5 ttffifig^, ~> y ^^-s^ia 

gi 8 o~2o o'coaf'McTSRu &femm3ox: 

l-3fc*U ^SP^fWl43 O&k b"C 1 . OrnmJ? 
(MX) 14 2%, *SsMt:ai4 0%, K^y httfbai* 



g) 14 5 9*C S ft?S.^ro^S{t:Bfl<t&®ai± 1 3 5*C, ft 
»n»roteft<ffc*T«aEtt6 5"C. MA (Tm) 1416 3 
tT-fcofc. i<oqz«$-$5;)!Sa^T*l 2 0t/5mi n 

■eaMaaut. nbtxtz^&vmwte. (mx) »4 7 

%, *NMfcft4 2%, f#s/ httftAtt'l 5 Otffcc 
fc 0 *£S£S-3 [S4— S7] lr^-r o 

[0095] [Hi£M 3-2-3-27 WtW^] ] 

*y-^-, mw&mv>mmtmn%*&-z [S4~s 
7 ] ir^-r ± b jcsse b^t(^i4, sjsm 3 - 1 1 mm 

X) , »*ffc« % yftiv h^k^SrSS^bfc. *S*£S 
-3 [S4— S 7] tr^i-„ 

[0096] [jt^M 3 - 1 «tttij*ji£) ] mmmm<r> 

S£ift<bSi4o%, tf*5/ h#c^i4 5 9 < c-efcofc 0 r 

o?^«Sr^^*T'l 2 CC/5mi ntiWILfce 
wSBJt* (MX) (4 8 3%, ^f B -ftS(44 3%, t^7J 
yFKttlilSOtfiofc, ife*SrS-3 [S4- 
S7] \cfjk-r o 

[00 9 7] [tttiM 3-2-3-7 M*tBffc»] ] 
^#lfS-3 [S4-S7] l^-rJzpJ^^fcJW^ 

(4 V «t«3-itpwi:utffi\ ^n^^tt^ti-fc 

¥«<^S?^i4 (MX) , j£,SMt;g, WyhftttiSt: 
Sfl^bfc. *S**S-3 [S4— S7] l'*-r o 
[0098] [HifeM4-l {?n—l&m ] sKy-^- 
-i: bTSSitM 2 -CJ# hixtz jH y ag!, SW^J t b"C^ 

^u-vtr^.7t7 y 5 k i fifi%Sr^vi/^^5 ^ 
f— - c^tc«i-g-bfc^. »ai«->y t25£i&*i 

7 0 — 2 1 0 , CW^#ICT'<^5' Mbbfc te^J^y h 

*tt\&7v—mm. (a^ASBsm asb-5 

o) s •>!) 1 8 0-20 o tro^#tt 

IfflBU ga^fi«2 0'CO^ (A) tc3S«, «SPR»M 
I4 3 0&\ 2. OmmW«f«» (tidily 

v) 5r#7t 0 kixfcA* y y^*nfia^^i-T^y yy 

?a«Sr 1 2 OtlrML, $ f>tr?aSSr 1 2 O'Ci'i^f 
Vtc&W (B) tdA^ EE7J^Wffi7j4kg f/cm 

2 <D&WrTx\ tzxmm2m, xzmm2mzv. &m 
*5 o om i tom&ifflZo nbfrtz.m-m m^o. 5 

mm) OSKtt (MX) {44% (lmmff©MXt 
&IM-5i:8%) , *Sfs^«l44 5%. Myhftftjft 
14 1 5 0t:-Cfcc.yh o 
[00 9 9] [JttSfM 4 - 1 [><d — jjft»] ] S^S^J 
(m^u^f ^.-7^7 y ^@?TS K) Sr^^fctl^l-14, m 

mM4 kmmttJjmx-ftiito mbivtz&m (m*o. 

5mm) <D%iWte. (MX) 14 7 5% ( 1 mmJ?C0M 
X\zmn-fZk 8 0%) , ^f B ^gl44 3%, tf* ■> h 
mt&ftl 5 O'CT'feofc. 
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[oioo] [tfcis«4-2 ] /<yyy 

fiftSrSSt:, (B) iUE«r3 OlCfcLfcfiWMi. 

4 — 1 kmmtzlJiti-eft^iZo #fc*tfc*# <ff 

^0. 5mm) OSPJtt (MX) 111. 5% (1mm 

ff *>M XflttztfcBi-* t 2 %) , tt*^Ktto%, tr 
[oioi] [HJSM5-1 CJflH3/-H«») ] #y 

^170-21 O^cO^HcT^Uy MfcbfCo 
$/ h«:T*V 5 Omm^JfttJ^ (7uyf-{ TfiL *V 
|g4 0 0mm) v^y 8 0-2 0 OtO 

jfefNCTMBU 8 5*CICT3nft0. 5m 

mffOS/— h£f#fc 0 r CO h (Jf^O. 5mm) CO 

(MX) |li% (lmmf^)MXIi:Mt 
-54:2%) , *NMfcfttt0 fc« :o^> 

-hSr^SK^ ffiSlOOt, »WK2min) 

9H4H4% (lmmf(DMX|:ft|[t3i8%) , 
Sffcfi II 4 0 % T*fc o fc. 

[0 10 2] [Jfctfc«5-1 M«W ] »w 

095-1 tlSIS^ftWofc, #bJxfc^— hoSM 
14 (MX) 117 3% (lmmfOMXl:iIt^ 
8 4%) , *gfi^t*tt3 

[0 10 3] [Jfc|fc«5-2 H¥m^-h*«] ] JI1S 
0U5 — 1 -C»feixfc^— h («£*0. 5mm. MXffi 
tt 1 %, SJMfcSll 0 %) SrlRaRffiWi^T-ffift 5 5t 
X2 Ora i nlBlft»abfco nbtVfri'- b («#-0. 
5mm) OgPJtt (MX) |1 1 % ( 1 mmJ?coM X 

[0 10 4] [^J£^J6-1 My7W->3^ 

h t^ya^i:<037Ky^— ) SrJBv\ 2tW«Sii: 

u^fryy^r^ Kilt%^, ^si/=cjv* 
0-2 1 or:co^#^T-<i/^ Mtbfco g^us/ h£ 

^y7U-> 3 y^fi OIlHBfHML 4 5mm<D) 
ft) y^RSiW 1 6 5-18 O^cO^^T^ffll 
U rjm&l 70^ 8£3§tt (BUR) 2. 5^Tiff 
g2 5 0ram > 1?^0. 0 5mm, ^y7U-^ay 
^^yuA^rtt^o :^7^/^<oSW)4 (MX) II 
0. 5% ( 1 mmf^MXlrftgtSt 3%) , 
<kS»0%t*ofe 0 X, #9XlB»mX (Tg) 115 

2*c, »mj^<Dm&itmtbWL&»ii 25^ ftiawwjs 

&{fcif&Ti&Sll4 5.^, (Tm) (116 S'Cefco 

IBM2min) -Cjftfflabfco Z.<D7 4/isM> (JP* 
0. 0 5mm) COigg^tt (MX) HI. 5% (1mm 



)?^MX|rjft»t5t 5%) , m&itm\*3 6%X*h 
[0 10 5] [tfc«086-i My7U->3^ 

] mmmm Ufryysr^ k) £!&Wcw^ 

(J?^0. 5mm) OSMtt (MX) 114 3% (lm 

[0106] cxtttt 7 ~ i msot ubj«»] ] # y 

i/yt^7>)yyi7^ K 1 it%^y^x^^ 

1 70-21 OtO^lCt^l/^ MfcL-fco 0^1" y 
Y*9M?<< 4 0mma>ifai^ (7n T*L ^ 

Tl^llE^co*^) i/yy^S^18 0-2 00 

U> E^JJ? 0 . 5 mm„ £W1£4 OmmX 3 0 mm CO 4^ 

SM0!M«:*fc. :^t»SStt (MX) Hi. 

5% (lmmlf(OMX|^St5t2%) N SSifMfc* 
I4 0%t?*>ofc 0 *£fr£ftS®8;*l« (ffl«l 

OOt, KFa»H2min) fcitftbTSKi ^TS&M 
1U *^#§:#*Lo #feHfc*^# (Jf^O. 5m 
m) OiS9H4 (MX) 113. 5% ( 1 mmJS COM X 
te«J|Ci-4 i: 8 %) . »»<K*tt4 3%-Cibofco 

[0107] 7-1 c*sj¥mfifc«) ] aw» 

3?jzc^u>-tf^v^ y v@?T ^ KSr^V^flfeHHtE0S8 

fciaaft^SfetTofco WfettfcS^— h (J¥^0. 5 m 
m) COgB^tt (M X) H71%> (1 mmJ?cOM XC 
&n~rZb 7 7%) , !6A^*H:4 2%-C*>ofc. 
[0108] »«M8- l C*^ • ffi3S*»- l ; *S 

TKy-^-i: b-c»3S«2-e»bft*i3Kya*ik, aw«w 

fi« 1 7 0-2 1 Ot^W-T^^y hftUco f^^ 
U^h?rT^5 0mm$Jfttl« (7Dyf^rE ^ 
-r*M4 0 0mm) */ V 1 8 0 — 2 0 0*C 

0>*fl=»w-C«lHb. ^IWl 8 5tlitlf*0. 2 5 
mmCO iX— h$r#fc 0 -COv^r- h (J?^0. 2 5 mm) 
oaWtt (M X) HI. 0% (1 mmJ¥cOM X(^^ 

0 5/-hSrJR»W*« (fiSlOOt, f8^2mi 
n) ^»ttLTiiia**-CJIMQ!«bfc. #E>*Lfc*>— h 
(1?^0. 2 5mm) cogP^tt (MX) 113. 0% 
(lmm»OMXfc«JH-5£8%) . teA<t«H:4 
0%T*fco/c 0 JJCV^-C, ^COiy— FSrSSl 4 6mm, 
S@ 1 0 0 mm, m$ 3 0 ramC04tR^MSr{ffi^?t* 
ffi£E^fifc««S:teffl *Dl»ffiftl 2 0^, »«?«PWJ3 



(18) 



<ftffl¥-9- 2 7 8 9 9 1 



^§!t-ffiSjE^J 4kg f / c m 2 T\ 1 0 g>f!flX£«£# 
(W5 0mmHg) *-frTj*»fltS:»fc. m>M<F> 
MX) J4 3% (ImmSwMXCtllitS 
£8%) , ifgS-fk^li4 0%t?foofc 0 
[ 0 1 0 9 J [^SgM 8-2 • £E2^- 2 ; $¥ 

&is—h&m?iX*f&&i£} ] ^S60)J8-lT-*# 
0 . 2 5 mm<£> »>— h (-^Y Xfitfck l . 0 %, 
^bgl*0%) $r/8v\ Sgl4 6mm, MS 10 0m 
m, m& 3 0mm(O«R^S$r<ixfcK^JE^^« 
£&fl§U AP^ia*8 5*C, {£^B*K4 0fj>-T?©tft:;* 
tf. &S?&ft£l 0 0 c CKt2^Lfc±fE#iRfl££§aaE 
£J£?7 4kgf/c m 2 T% 1 £MJ(gft* (JgfiE* 5 
OmmHg) Z-£XfiMW*nt^ ^roSl3tt 
-YX) 124% ( 1 mmffW^ Xlr^-TS i: 9 %) , 



*S^t:«ii 4 3 o fc. 

[oiioj [Jt&09 8 - 1 ] mmmm 

?<>}) >-&tr ? K) &m*1t&Lto-tt* 3US0iJ 8 - 2 km 

11 7 3 % (1 mmJ?W— f XK&g-fS £ 8 2 %) . S£ 
*fl2*»4 4 2%-Cfeofc. 

10 111] [JtfeM8- 2] ^S?fiSS:5 STCICbfc 
W*M*, Hife0iJ8-2 tlSI«|/«C^ffiT-^ofc 0 ff&tVfc 
j£7£ffc (i¥^ 0 . 2 5 mm) 0?g9H± (—-Y X) {i 1 % 

(lmmJ?<D^XtC^-r5«t2%) . ifcSfSMfcgliO 

[0112] 
[3U] 





1-1 


1-2 


1-3 


1-4 


1-5 


1-6 


1-7 


1-8 


1-9 




A 


B 


C 


D 


B 


F 


D 


D 


D 


SI 




B 


H 


H 


I 


H 


B 


I 


T 


I 


(itl) 


1.0 


1.0 


0.3 


0.1 


0.5 


1.0 


0.5 


0.5 


0.5 




(X) 


0 


0 


0 


0 


0 


0 


0 


0 


0 


tt/150O 


1.0 


LI 


0.9 


1.3 


1.0 


1.1 


1.3 


1.3 


1.3 


s 

<D 


as 


100 


100 


80 


80 


80 


80 


80 


80 


80 


ems 

(nln) 


20 


20 


10 


10 


10 


10 


10 


10 


10 


oft 


mm 
ao 


33. E 


32.7 


26. { 


28.1 


36.1 


35.2 


27.7 


26.9 


30.2 


(X/150O 


6.5 


4.9 


3. 2 


3.1 


3. J 


3. « 


3.3 


4.1 


3.7 



[0 1 13] 



1^2] 



> • I 



(19) #M¥9-2 7 8 9 9 1 



it tt " « 





1-1 


1-2 


1-3 


1-4 


1-5 


1-6 




A 


B 


C 


D 


E 


F 


si 

m 
& 

M 


11 














s 

(ftJO 
















fa SILK 
«) 


n 

u 


0 


0 


fl 

u 


0 


0 


(X/150O 


0.7 


0.6 


0.8 


0.7 


0.7 


1.1 


"m 

m 

© 


IK 


100 


100 


80 


80 


80 


80 


(■in) 


20 


20 

mm W 


10 


10 


10 


10 


Win 

m 
©it 


(X) 


45.2 


43.3 


29.5 


27.0 


33.2 


31.8 


(X/150O 


65 J 


68.0 


43.3 


38. S 


41.1 


39.1 



[0 114] [^3] 



(20) #P¥9-2 7 8 9 9 1 



H-2 





* & « 


it tit 01 


2-1 


2-2 


2-3 


2-4 


2-5 


2-6 


2-1 


2-2 


2-3 


2-4 




C 


D 


E 


P 


C 


C 


c 


D 


E 


P 


W 
ft 
$1 




P 


Q 


1 


P 


0 


H 








- 


i 

dtl) 


LO 


0.5 


0.3 


LO 


1.0 


LO 










it 

Sit 
oft 


(» 


0 


0 


0 


o 


o 


o 


n 

V 


0 

¥ 


n 

w 


o 


•MX 

CX/150O 


0.9 


1.3 


LO 


LI 


0.9 


0.9 


0.9 


1.3 


1.0 


LI 


m. 
i 

0 


CC) 


80 


80 


80 


80 


80 


80 


80 


80 


80 


80 


din) 


30 


30 


30 


30 


30 


30 


10 


10 


10 


10 


St 

St 


mm 
ex) 


35.1 


28.1 


31.2 


37.2 


36.2 


2U 


29. 5 


27. C 


33.2 


31.8 


MX 
(X/150*) 




4.6 


5.1 


4.1 


3. t 


3i £ 


43.3 

* 


38. S 


4L7 


39.1 



[0 115] [^4 J 



» 



/ - < 



(21) - 2 7 8 9 9 1 



*-3 





SI ffi fl 


3-1 


3-2 


3-3 


3-4 


3-5 


3-6 


3-7 


3-8 


3-9 


3-10 




B 


B 


A 


A 


B 


c 


D 


D 


E 


D 


n 


mm 


A 


B 


C 


D 


E 


A 


B 


C 


D 


E 


& 

(»tX) 


1.0 


0.8 


L5 


L0 


L0 


1.0 


1.0 


1.0 


1.0 


1.0 


oft 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


<*/lm> 


2.0 


2.0 


2.5 


2.0 


2.0 


3.0 


3.0 


3.0 


2.5 


3.0 




59 


59 


59 


59 


59 


43 


50 


50 


57 


50 


1 
© 


CC) 


120 


110 


•70 


90 


80 


80 


80 


80 


80 


70 


(■in) 


5 


5 


10 


5 


5 


5 


5 


5 


5 


10 


a* 

on 


(JO 


42 


44 


46 


41 


43 


35 


33 


37 


43 


37 




7 


9 


15 


11 


11 


6 


5 


6 


8 


5 




150 


150 


150 


150 


150 


115 


124 


124 


143 


124 



10 116] 



[*5] 




(22) 4fM¥9-2 7 8 9 9 1 



*-a (Hi) 





2& jfS W 


3-11 


3-12 


3-13 


3-14 


3-15 


3-16 


3-17 


3-13 


3-19 


3-2( 




D 


D 


D 


C 


c 


C 


E 


I 


D 


D 


tt 


S6 


F 


G 


fl 


I 


J 


I 


L 


I 


N 


0 


3 

(ftl) 


1.0 


1.0 


1.0 


1.0 


- ■ ■■ ■ 

1.0 


1.0 


LO 


1.0 


1.0 


1.0 




00 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


(K/lia) 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


2.5 


2.5 


3.0 


3.0 




50 


50 


50 


43 


43 


43 


57 


57 


50 


50 


s 


ft* 

/On \ 


70 


70 


70 


65 


65 


65 


80 


80 


70 


70 


(■in) 


5 


5 


5 


5 


5 


10 


15 


5 


10 


10 


*« 

©ft 


(1) 


39 


34 


37 


32 


33 


31 


36 


35 


37 


36 

• 


(Vina) 


6 


6 


7 


5 


6 


5 


6 


6 


5 


7 

• 




124 


124 


115 


115 


115 


145 


145 


145 


124 


124 



[0 117] [^6] 



(23) 



#Bfi¥9 - 2 7 8 9 9 1 



£-3 (ft I) 



3 
91 
g 



MB 

fit* 

BUB 
Oft 



m 



© 



SIB 



fi 

(tti) 



00 



tt/lu) 



fig 

CC) 



00 



(*/lra) 



•cfcAOD 



ft 



3-2ll 3-2J| 3-231 3-24 3-2 



1.0 



0 



3.0 



50 



80 



5 



35 



Q 



1.0 



0 



3.0 



50 



90 



5 



35 



124 



8 



124 



D D 



I S 



LO 1.0 



0 0 



3.0 3.0 



50 SO 



90 90 



5 5 



37 37 



9 8 



124 124 



E 



LO 



35 



3-2( 



I 



3-21 3-21 3-29 3-3( 



1.0 



34 



27 



110 



25 



110 



LO 



36 



23 



1.0 



37 



H 



LO 



26 



110 



110 



32 



29 



G 



L0 



36 



110 



24 



110 



[0 1 18] 



1^7} 



(24) 



%fffl¥-9 - 2 7 8 9 9 1 



£- 3 (ftt) 









3-31 


3-1 


3-2 


3-3 


1 3-4 


3-5 


3-6 


3-7 




G 


B 


B 


A 


C 


D 


E 


6 






Q 




A 












s 

(it*) 


1.0 


- 


1.0 












ate 

nil 
©it 


(X) 


36 


0 


0 


0 


0 


0 


0 


37 


(X/lnm) 


23 


2.0 


2.0 


2.0 


3.0 


3.0 


2.0 


89 




no 


59 


59 


59 


43 


50 


57 


110 


a 


mm 




120 


50 


70 


90 


80 


80 




(nin) 




5 


20 


10 


10 


10 


10 


— 


9ft 
Oft 


(X) 




43 


0 


44 


33 


37 


43 




MX 

CX/lB") 




83 


2 


81 


70 


75 


77 








150 


59 


150 


115 


124 


143 





7] *CO#f2-g- 



[*<djl#] *- 1 —m- 3 [ft 1 ~ 

fc#y^- (a-f) £r^-r o 
^ i/y tr* 9 r> y * k 

m l 2-e Kn^r>>^^r y V 



A 
B 
C 
D 
E 



G 
H 
I 

J 
K 
L 



O 7!i /UT/U =3 «— 

P Xr7!lyiNa 

Q ^77!JyiK 

R ^77JlyiZn 

s ^y^yica 

[0 119] 

ttfl^*] *38WfcJ:D, SWttfciSfttt (mm 

^->^-h*s^, *?y ^u^^ N^^g 

1 mmUcO^^ 3 0 %£XT) £ SSI M£iBH4 

5o 



(25) 



-2 7 8 9 9 1 



(72) mm 

#jfc;ii*K»fi5*KSfiEin»ni9o#ift =# 

(72) itm muz 

#^ii*»*m*K«nBBrii9o#* h# 



(72)3PJ3# ft« 

#&;ii*«sm*K«Mnni9o#Jtt h# 

(72)|g|^# gfcing IE{* 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

P^MAGE CUT OFF AT TOP, BOTTOM OR SIDES 

ip^FADED TEXT OR DRAWING 

STblurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

Uf LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



i 



